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Department of Energy
Portsmouth/Paducah Project Office 

1017 Majestic Drive, Suite 200 
Lexington, Kentucky 40513 

(859) 219-4000

SEP 1 3 2010
Mr. Chris Korleski, Director
Ohio Environmental Protection Agency
Lazams Government Center
50 West Town Street
Suite 700
Columbus, Ohio 43215 

Dear Mr. Korleski:

PPPO-03-986910-10B

RESOURCE CONSERVATION AND RECOVERY ACT PART B PERMIT RENEWAL 
APPLICATION DEPARTMENT OF ENERGY/PORTSMOUTH GASEOUS DIFFUSION 
PLANT U.S. EPA LD. NO., OH7 890 008 983

Reference: Letter from J. Carroll to W. Murphie and L. Bauer, “Renewal of Hazardous Waste 
Facility Installation and Operation Permit,” dated July 19, 2010

The purpose of this letter is to transmit two copies of the attached application to support renewal 
of the Resource Conservation and Recovery Act (RCRA) Part B Permit for the United States 
Department of Energy Portsmouth Gaseous Diffusion Plant. The following items are included in 
the attached application

• Resource Conservation and Recovery Act Part B Permit Renewal Application,
• Part B Application Renewal Review Checklist

This submittal is formatted in accordance with the above referenced letter received from Mr. 
Carroll at the Ohio Environmental Protection Agency dated July 19, 2010. As per that letter, an 
additional copy of this application is being sent to Scott Bergreen in the Southeast District 
Office.

If you have any questions or need additional information, please contact Kristi Wiehle at 
(740) 897-5020.

Sincerely,

William E. Murphie 
Manager
Portsmouth/Paducah Project Office



Mr. Korleski -2- PPPO-03-986910-10B

Enclosures:
1. Resource Conservation and Recovery Act Part B Permit Renewal Application
2. Part B Application Renewal Review Checklist

cc w/enclosures:
J. Bradbume, PPPO/PORTS
K. Wiehle, PPPO/PORTS
RCRA Branch Program Section, U.S. EPA Region 5 
J. Carroll, Ohio EPA/Columbus (2 copies)
S. Bergreen, Ohio EP A/Logan
L. Bauer, LPP/PORTS 
Administrative Records
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0MB# 2050-0024; Expires 11/30/2011

IPLETED
MTO:

The Appropriate 
State or Regional 
Office.

United States Environmental Protection Agency
RCRA SUBTITLE C SITE IDENTIFICATION FORM

1. Reason for 
Submittal

MARK ALL 
BOX(ES) THAT 

APPLY

Reason for Submittal:
n To provide an Initial Notification (first time submitting site identification information / to obtain an EPA ID number 

for this location)
0 To provide a Subsequent Notification (to update site identification information for this location)
C As a component of a First RCRA Hazardous Waste Part A Permit Application
n As a comoonent of a Revised RCRA Hazardous Waste Part A Perniit Aoolication /Amendment # )
D As a component of the Hazardous Waste Report (If marked, see sub-bullet below)

□site was a TSD facility and/or generator of >1,000 kg of hazardous waste, >1 kg of acute hazardous waste, or 
>100 ko of acute hazardous waste soill cleanuo in one or more months of the reoort vear for State eouivalent 
LQG regulations)

2. Site EPA ID 
Number

EPAID Number |O|H|7||8|9|0||0|0|8||9|8|3|

3. Site Name Name: Portsmouth Gaseous Diffusion Plant

4. Site Location 
Information

StrGGt Addross: 3930 U.S. Routs 23 South

City, Town, or Village: Piketon County: Pike
State: Ohio Country: United States Zip Code: 4 5661

5. Site Land Type □ private □ County □District 0 Federal □Tribal □Municipal □state □other

lAICS Code(s) 
or the Site 

(at least 5-digit 
codes)

A. |5|6|2|2|l|l| C. 1 1 1 1 1 1 1

B. I I I I I I I D. 1 1 1 1 1 1 1

7. Site Mailing 
Address

Street or P.O. Box: P O. Box 700

City, Town, or Village: Piketon

State: Ohio Country: United States Zip Code: 45661-0700

8. Site Contact 
Person

First Name: William Ml: E. Last: Murphie

Title: Manager, Portsmouth/Paducah Project Office

Street or P.O. Box: 1017 Majestic Drive, Suite 200

City, Town or Village: Lexington

State: Kentucky Country: United States Zip Code: 40513
Email: william.murphie@lex.doe.gov

Phone: (859)219-4000 Ext: Fax:

9. Legal Owner 
and Operator 
of the Site

A. Name of Site’s Legal Owner: U.S. Department of Energy Date Became 01/14/1955
Ownor:

Owner Type: □private □ County □District 0 Federal □Tribal □Municipal □state □other

Street or P.O. Box: 1017 Majestic Drive, Suite 200

City, Town, or Village: Lexington Phone: (859)219-4000

State: Kentucky Country: United States Zip Code: 40513

B. Name of Site’s Operator: LATA/Parallax Portsmouth, LLC Spera^tSr® 6^27/2005

Type: □Private □ County □District □Federal □Tribal □Municipal □state 0 Other

EPA Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2009) Pagel of 4
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EPA ID Number |Q|H|7||8 |9|0||0 |0|8||9|8| 3| 0MB#: 2050-0024; Expires 11/30/2011

10. Type of Regulated Waste Activity (at your site)
Mark “Yes” or “No” for all current activities (as of the date submittina the form); comolete anv additional boxes as instructed.

A. Hazardous Waste Activities; Complete all parts 1-7.

Y [H] N O 1- Generator of Hazardous Waste
If “Yes”, mark only one of the following - a, b, or c.

Y n N 0 2. Transporter of Hazardous Waste
If “Yes”, mark all that apply.

0 a. LQG: Generates, in any calendar month, 1,000 kg/mo
(2,200 Ibs./mo.) or more of hazardous waste, or 
Generates, in any calendar month, or 
accumulates at any time, more than 1 kg/mo (2.2 
Ibs./mo) of acute hazardous waste, or
Generates, in any calendar month, or 
accumulates at any time, more than 100 kg/mo 
(220 Ibs./mo) of acute hazardous spill cleanup 
material.

0 a. Transporter
0 b. Transfer Facility (at your site)

Y 0 N n 3- Treater, Storer, or Disposer of
Hazardous Waste Note: A hazardous 
waste permit is required for these activities.

Y O N 0 4. Recycler of Hazardous Waste

□ b. SQG: 100 to 1,000 kg/mo (220 - 2,200 Ibs./mo) of non
acute hazardous waste.

□ c. CESQG. Less than 100 kg/mo (220 Ibs./mo) of non-acute 
hazardous waste

If “Yes” above, indicate other generator activities.

Y D N B 5. Exempt Boiler and/or Industrial Furnace
If “Yes”, mark all that apply.

|~| a. Small Quantity On-site Burner 
Exemption

Y O N 0 d. Short-Term Generator (generate from a short-term or one
time event and not from on-going processes) If “Yes”, 
provide an explanation in the Comments section.

□ b. Smelting, Melting, and Refining
Furnace Exemption

Y D N 0 United States Importer of Hazardous Waste Y 0 N B 6. Underground Injection Control

Y 0 N □ f. Mixed Waste (hazardous and radioactive) Generator Y 0 N 0 7. Receives Hazardous Waste from Off^

B. Universal Waste Activities; Complete all parts 1-2. C. Used Oil Activities; Complete all parts 1-4.

Y0nG 1. Large Quantity Handler of Universal Waste (you 
accumulate 5,000 kg or more) [refer to your State 
regulations to determine what is regulated]. Indicate 
types of universal waste managed at your site. If “Yes”, 
mark all that apply.

Y 0 N 0 1- Used Oil Transporter
If “Yes”, mark all that apply.

0 a. Transporter

0 b. Transfer Facility (at your site)

a. Batteries 0

b. Pesticides O

c. Mercury containing equipment 0

Y 0 N 0 3. Used Oil Processor and/or Re-refiner
If “Yes”, mark all that apply.

□ a. Processor

d. Lamps B 0 b. Re-refiner
e. Other (soecifv) ^9 Thermostats jx]

f Other (soecifv) □ Y n N 0 3. Off-Specification Used Oil Burner

a. Other (soecifv) □ Y □ N 0 4. Used Oil Fuel Marketer
If “Yes”, mark all that apply.

Y n N 0 2. Destination Facility for Universal Waste
Note: A hazardous waste permit may be required for this 
activity.

|~| a. Marketer Who Directs Shipment of 
Off-Specification Used Oil to Off- 
Specification Used Oil Burner 

n b. Marketer Who First Claims the Used
Oil Meets the Specifications

EPA Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2009) Page 2 of 4_
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SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0024; Expires 11/30/2011

Eligible Academic Entities with Laboratories—Notification for opting into or withdrawing from managing laboratory hazardous 
wastes pursuant to 40 CFR Part 262 Subpart K
❖ You must check with your State to determine if you are eligible to manage laboratory hazardous wastes pursuant to 40 CFR Part 

262 Subpart K

n 1. Opting into or currently operating under 40 CFR Part 262 Subpart K for the management of hazardous wastes in laboratories 
See the item-by-item instructions for definitions of types of eligible academic entities. Mark all that apply:
Da. College or University

D b. Teaching Hospital that is owned by or has a formal written affiliation agreement with a college or university 
Dc. Non-profit Institute that is owned by or has a formal written affiliation agreement with a college or university 

D 2. Withdrawing from 40 CFR Part 262 Subpart K for the management of hazardous wastes in laboratories

11. Description of Hazardous Waste

A. Waste Codes for Federally Regulated Hazardous Wastes. Please list the waste codes of the Federal hazardous wastes handled at 
your site. List them in the order they are presented in the regulations (e.g.. D001, D003, F007. U112). Use an additional page if more 
spaces are needed.
D001 D002 D003 D004 D005 D018 D006

D019 D020 D021 D022 D007 D023 D024

D025 D026 D016 D027 D028 D029 D030

D012 D031 D032 D033 D034 D008 D013

D009 D014 D035 D036 D037 D038 D010

D011 D039 D015 D040 D041 D042 D017

D043 D-XXX F001 F002 F003 F004 F005

F006 F007 F027 F-XXX K-XXX P023 P058

P003 P070 P004 POOS P008 P119 P099

B. Waste Codes for State-Regulated (i.e., non-Federal) Hazardous Wastes. Please list the waste codes of the State-Regulated 
hazardous wastes handled at your site. List them in the order they are presented in the regulations. Use an additional page if more 
spaces are needed.

^ Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2009) Page 3 of 4



SUBMISSION DATE: SEPTEMBER 13. 2010

EPA ID Number |0|H|7||8|9| 0||0|0| 8||9|8| 3| OMB#: 2050-0024; Expires 11/30/2011

12. Notification of Hazardous Secondary Material (HSM) Activity

Y n N {HI Are you notifying under 40 CFR 260.42 that you will begin managing, are managing, or will stop managing hazardous 
secondary material under 40 CFR 261.2(aX2Xii). 40 CFR 261.4{aX23). (24), or (25)?

If “Yes', you must fill out the Addendum to the Site Identification Form; Notification for Managing Hazardous Secondary 
Material.

13. Comments

9.B) Operator Type is Federal Government Contractor; 11.A) (continued) P010.P012, P038, P011. P013, P024, P077, P028,

P042, P046, pool, P015, P018, P021, P022, P095. P029, P030, P031, P033. P016, P037, P041, P060, P051, P047, P048,

P020, Pill, P050, P056, P059, P116. P068, P063. P082. P064. P071. P072. P073. P074. P075. P076. P078, P087. P089.

P093. P110. P098. P114. P104. P105, P106. P108. P115. P113. P123. P120. P121. P-XXX. U001. U034. U240, U112. U144.

U214. U002. U003. U004, U006. U007, U008. U009. U012. U017. U018, U094. U328, U353, U222. U019, U030. U037. U028

U069. U088, U102, U107, U070. U071. U072. U060. U223. U239. U201. U127, U056. U220. U105. U106. U055. U246.

U169. U183, U185. U020. U207. U061.U247. U023. U234. U021. U202. U141. U064. U248. U022. U107, U073. U225. U128.

U031. U159. U160. U074. U032. U211. U036. U039. U042, U044. U046. U047. U048. U050. U051. U052. U129. U057.

U130. U063, U066. U075. U078. U079. U081. U082. U084. U108. U086. U092. U096. U101. U109. U110. U041. U067.

U076. U077. U131. U117. U184. U208. U209. U218. U226, U227. U043. U210. U228. U113. U238. U359. U118. U120. U122

U123, U147. U213. U126. U243. U133. U134. U135. U137. U190. U140. U142. U146. U145. U149. U150. U151. U152.

U029. U045. U068. U080. U138. U153. U121. U154. U161. U162. U167. U165. U236. U217. U170. U171. U182. U188.

U191. U235. U083. U196. U204. U205. U216. U219. AND U-XXX.

14. Certification. I certify under penalty of law that this document and all attachments were prepared under my direction or supenrision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based 
on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fines and imprisonment for knowing violations. For the RCRA 
Hazardous Waste Part A Permit /Application, all owner(s) and operator(s) must sign (see 40 CFR 270.10(b) and 270.11).

Signature of legal owner, operator, or an 
authorized representative

Name and Officiai Title (type or print)

William E. Murphie, Manager,

Date Signed 
(mm/dd/yyyy)

Portsmouth/Paducah Project Office

Dr. Linda Bauer, Project Manager

LATA/Parallax Portsmouth, LLC

EPA Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2009) Page 4 of 4



EPA ID Number | Q | *~* | 7|| 8 | 9 | 0 11 0 | 0 | 8 11 9 | 8 | 3
SUBMISSION DATE: SEPTEMBER 13. 2010

0MB#: 2050-0034; Expires 7/31/2012

United States Environmental Protection Agency

HARDOUS WASTE PERMIT INFORMATION FORM
1. Facility Permit 

Contact First Name:
William E.

Last Name:
Murphie

Contact Title:
Manager, Portsmouth/Paducah Project Office

Phone:
(859)219-4000

Ext.: Email: william.murphie@lex.doe.gov

2. Facility Permit 
Contact Mailing 
Address

Street or P.O. Box: 1017 Majestic Drive, Suite 200

City, Town, or Village: Lexington

State: Kentucky

_ . United States
Country: ________ Zip Code: 4 0513

3. Operator Mailing 
Address and 
Telephone Number

Street or P.O. Box: P.O. Box 70 0

City, Town, or Village: Piketon

State: Ohio

Country: United States
Phone:. (740)897-2336

Zip Code:
45661-0700

4. Facility Existence 
Date Facility Existence Date (mm/dd/yyyy):

01/14/1955

5. Other Environmental Permits
A. Facility Type

(Enter code) B. Permit Number C. Description

N 0 1 0 0 0 0 0 0 LPP NPDES Permit

E P 0 1 9 X-624 Groundwater Treatment Facility

E P 0 2 7 X-749 Contaminated Materials Disposal Facility

E P 0 1 8 X-623 Groundwater Treatment Facility

E P 0 2 2 X-326 Glove Box

E P 0 2 3 X-735 Landfill Cap and Venting System

E T 1 0 4 X-627 Groundwater Treatment Facility Storage Tank

E T 1 0 5 X-627 Groundwater Treatment Facility Storage Tank

E P 4 7 4 X-627 Groundwater Treatment Facility Air Stripper

6. Nature of Business:
The Portsmouth Gaseous Diffusion Plant operated from 1954 through May 2001 ennching uranium for national defense and commeraal nuclear reactors Since July 1,1993 the uranium ennchment 
process has been leased to and operated by the United States Ennchment Corporation (USEC), a pnvate corporation formerly owned by the government The uranium production facilities are currently in 
a cold standby mode DOE's continuing mission at Portsmouth is to safely and effectively manage the environmental restoration, environmental compliance, decontamination and decommissioning 
activities, waste management including treatment, storage and disposal of hazardous, low-level radioactive and mixed waste, uranium programs, and administration of lease agreements

Page 1 of 6



EPAIDNumber 10 |H I 7 118 19 I 0 NO 10 18 119 1813
SUBMISSION DATE: SEPTEMBER 13, 2010

OMB#: 2050-0034; Expires 7/31/2012

7. Process Codes and Design Capacities - Enter information in the Section on Form Page 3
A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process to be used at the facility. If more lines 

are needed, attach a separate sheet of paper with the additional information. For “other” processes (i.e., D99, S99, T04 and X99), describe the 
process (including its design capacity) in the space provided in Item 8.

B. PROCESS DESIGN CAPACITY - For each code entered in Item 7.A; enter the capacity of the process.
1. AMOUNT - Enter the amount In a case where design capacity is not applicable (such as in a closure/post-closure or enforcement action) 

enter the total amount of waste for that process.
2. UNIT OF MEASURE - For each amount entered in Item 7.B(1), enter the code in Item 7.B(2) from the list of unit of measure codes below that 

describes the unit of measure used. Select only from the units of measure in this list
C. PROCESS TOTAL NUMBER OF UNITS - Enter the total number of units for each corresponding process code.

Process Process Appropriate Unit of Measure for
Code Process Design Capacity

Disposal
D79 Underground Injection Gallons; Liters; Gallons Per Day; or

Well Disposal Liters Per Day
D80 Landfill Acre-feet; Hectares-meter; Acres, 

Cubic Meters; Hectares; Cubic
Yards

D81 Land Treatment Acres or Hectares
D82 Ocean Disposal Gallons Per Day or Liters Per Day
D83 Surface Impoundment Gallons; Liters, Cubic Meters; or

Disposal Cubic Yards
D99 Other Disposal Any Unit of Measure Listed Below

Storage
SOI Container Gallons; Liters; Cubic Meters; or 

Cubic Yards
S02 Tank Storage Gallons; Liters; Cubic Meters; or 

Cubic Yards
S03 Waste Pile Cubic Yards or Cubic Meters
S04 Surface Impoundment Gallons; Liters; Cubic Meters; or 

Cubic Yards
SOS Drip Pad Gallons; Liters; Cubic Meters; 

Hectares; or Cubic Yards
S06 Containment Building 

Storage
Cubic Yards or Cubic Meters

S99 Other Storage Any Unit of Measure Listed Below
Treatment

T01 Tank Treatment Gallons Per Day; Liters Per Day

T02 Surface Impoundment Gallons Per Day; Liters Per Day

T03 Incinerator Short Tons Per Hour; Metric Tons
Per Hour; Gallons Per Hour; Liters
Per Hour; BTUs Per Hour; Pounds
Per Hour; Short Tons Per Day; 
Kilograms Per Hour; Gallons Per
Day; Metric Tons Per Hour; or
Million BTU Per Hour

T04 Other Treatment Gallons Per Day; Liters Per Day; 
Pounds Per Hour; Short Tons Per 
Hour; Kilograms Per Hour; Metric 
Tons Per Day; Short Tons Per Day; 
BTUs Per Hour; Gallons Per Day; 
Liters Per Hour; or Million BTU Per 
Hour

T80 Boiler Gallons; Liters; Gallons Per Hour; 
Liters Per Hour; BTUs Per Hour; or 
Million BTU Per Hour

Process
Code

Process Appropriate Unit of Measure for 
Process Design Capacity

Treatment (Continued) (for T81 - T94)
T81

T82

T83
T84

T85

T86
T87

T88

T89

T90
T91

T92

T93

Cement Kiln

Lime Kiln

Aggregate Kiln 
Phosphate Kiln 
Coke Oven

Gallons Per Day; Liters Per Day; Pounds 
Per Hour; Short Tons Per Hour; 
Kilograms Per Hour; Metric Tons Per 
Day; Metric Tons Per Hour; Short Tons 
Per Day; BTU Per Hour; Liters Per Hour; 
Kilograms Per Hour; or Million BTU Per 
Hour

Blast Furnace
Smelting, Melting, or Refining Furnace 
Titanium Dioxide Chloride Oxidation Reactor

Methane Reforming Furnace 
Pulping Liquor Recovery Furnace
Combustion Device Used in the Recovery of Sulfur Values from Spent 
Sulfuric Acid

Halogen Acid Furnaces

Other Industrial Furnaces Listed in 40 CFR 260.10

T94 Containment Building 
Treatment

Cubic Yards; Cubic Meters; Short Ton,
Per Hour; Gallons Per Hour; Liters Per 
Hour, BTU Per Hour; Pounds Per Hour; 
Short Tons Per Day; Kilograms Per
Hour; Metric Tons Per Day, Gallons Per 
Day; Liters Per Day; Metric Tons Per
Hour; or Million BTU Per Hour

Miscellaneous (Suboart X)
X01 Open Buming/Open 

Detonation
Any Unit of Measure Listed Below

X02 Mechanical Processing Short Tons Per Hour; Metric Tons Per
Hour; Short Tons Per Day; Metric Tons
Per Day; Pounds Per Hour; Kilograms
Per Hour; Gallons Per Hour; Liters Per 
Hour; or Gallons Per Day

X03 Thermal Unit Gallons Per Day; Liters Per Day; Pounds 
Per Hour; Short Tons Per Hour;
Kilograms Per Hour; Metric Tons Per
Day; Metric Tons Per Hour; Short Tons
Per Day; BTU Per Hour; or Million BTU
Per Hour

X04 Geologic Repository Cubic Yards; Cubic Meters; Acre-feet; 
Hectare-meter; Gallons; or Liters

X99 Other Subpart X Any Unit of Measure Listed Below
Unit of MeasureUnit of Measure Code
Gallons............................................... G
Gallons Per Hour................................ E
Gallons Per Day................................. U
Liters................................................... L
Liters Per Hour................................... H
Liters Per Day.....................................V

Unit of Measure Unit of Measure Code
Short Tons Per Hour...
Short Tons Per Day....
Metric Tons Per Hour- 
Metric Tons Per Day....
Pounds Per Hour........
Kilograms Per Hour.... 
Million BTU Per Hour..

,..D
...N
,.W
..S
..J
...X
...X

Unit of Measure Unit of Measure Code
Cubic Yards............................................ Y
Cubic Meters.......................................... C
Acres....................................................... B
Acre-feet................................................. A
Hectares..................................................Q
Hectare-meter..........................................F
BTU Per Hour........................................... I

Page 2 of 6



SUBMISSION DATE: SEPTEMBER 13, 2010

JD Number |0 |H| 7||8 | 9 | 0 11 0 | 0 | 8 11 9 | 8 | 3 0MB#. 2050-0034; Expires 7/31/2012

*rocess Codes and Design Capacities (Continued)

Line
Number

A. Process 
Code

(From list above)

B. PROCESS DESIGN CAPACITY C. Process Total 
Number of Units msm-(1) Amount (Specify) (2) Unit of Measure

X 1 S 0 2 533.788 G 001 vi-
Ti''"

1 s 0 1 161,920 [X-326] G 001 'r :• h

2 .
; 1; '

3
'• :• ■

■

4 „ -//
■ ’

1....

5
■

’T.

6
14,

;'r ^

7
. y. '. 1',' \ t

V/

8 '’■'ij'-"' y ■ ^ ivi\
9

‘ •'i'., /i

",

1 0
't- '1 ,-yi '.i

1 1 W- . '.V '

1 2 ■it'i
•.*«. ■

1 3
, ■

: If you need to list more than 13 process codes, attach an additional sheet(s) with the information in the same format as above, 
ber the line sequentiaiiy, taking into account any lines that wiil be used for “other" process (i.e., D99, S99, T04, and X99) in Item 8.

8. Other Processes (Foliow instructions from Item 7 for D99, S99, T04, and X99 process codes)
Line

Number
(Enter #s in 
sequence 

with Item 7)

A. Process Code
(From list above)

B. PROCESS DESIGN CAPACITY
C. Process Total 
Number of Units

■"...........................................(1) Amount (Specify) (2) Unit of 
Measure

X 2 T 0 4 100.00 U 001

'0i.
lV.’4l

''
- y/;, ,7 yf.iJ:- ; /Mr '

•'y;;
.■;v-:

.■ti' -..I

iM j,y
7-*S .

m tr
m

M ■0

m ■if'' :"0
# w '0

f 0
'4m rtf

Mi1 l||

n r-d If
m mlit
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EPA ID Number 10 I HI 7(18 | 9 I 0(|0 | 0 | 8((9 (8(3

SUBMISSION DATE: SEPTEMBER 13. 2010

0MB#; 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes - Enter Information in the Sections on Form Page 5

A. EPA HAZARDOUS WASTE NUMBER - Enter the four-digit number from 40 CFR, Part 261 Subpart D of each listed hazardous waste you wil 
handle. For hazardous wastes which are not listed in 40 CFR, Part 261 Subpart D, enter the four-digit numbers) from 40 CFR Part 261, Sub 
C that describes the characteristics and/or the toxic contaminants of those hazardous wastes.

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered in Item 9.A, estimate the quantity of that waste that will be 
handled on an annual basis. For each characteristic or toxic contaminant entered in Item 9.A, estimate the total annual 
quantity of all the non-listed waste(s) that will be handled which possess that characteristic or contaminant.

C. UNIT OF MEASURE - For each quantity entered in Item 9.B, enter the unit of measure code. Units of measure which must be 
used and the appropriate codes are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF 
MEASURE

CODE

POUNDS P KILOGRAMS K

TONS T METRIC TONS M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required 
units of measure, taking into account the appropriate density or specific gravity of the waste.

D. PROCESSES
1. PROCESS CODES:

For listed hazardous waste: For each listed hazardous waste entered in Item 9.A, select the code(s) from the list of 
process codes contained in Items 7.A and 8.A on page 3 to indicate all the processes that will be used to store, treat, 
and/or dispose of all listed hazardous wastes.
For non-listed waste: For each characteristic or toxic contaminant entered in Item 9.A, select the code(s) from the list of 
process codes contained in Items 7.A and 8.A on page 3 to indicate all the processes that will be used to store, treat, 
and/or dispose of all the non-listed hazardous wastes that possess that characteristic or toxic contaminant.
NOTE: THREE SPACES ARE PROVIDED FOR ENTERING PROCESS CODES. IF MORE ARE NEEDED:

1. Enter the first two as described above.
2. Enter “000” in the extreme right box of Item 9.D(1).
3. Use additional sheet, enter line number from previous sheet, and enter additional code(s) in Item 9.E.

2. PROCESS DESCRIPTION: If code is not listed for a process that will be used, describe the process in Item 9.D(2) or in 
Item 9.E(2).
NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous 
wastes that can be described by more than one EPA Hazardous Waste Number shall be described on the form as follows:
1. Select one of the EPA Hazardous Waste Numbers and enter it in Item 9.A. On the same line complete Items 9.B, 9.C, 

and 9.D by estimating the total annual quantity of the waste and describing all the processes to be used to store, 
treat, and/or dispose of the waste.

2. In Item 9.A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In 
Item 9.D.2 on that line enter “included with above” and make no other entries on that line.

3. Repeat step 2 for each EPA Hazardous Waste Number that can be used to describe the hazardous waste.
EXAMPLE FOR COMPLETING Item 9 (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an 
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operations. In addition, the facility will treat 
and dispose of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each 
waste. The other waste is corrosive and ignitable and there will be an estimated 100 pounds per year of that waste. Treatment will 
be in an incinerator and disposal will be in a landfill.

Line
Number

A. EPA Hazardous 
Waste No.

(Enter code)

B. Estimated 
Annual 
Qty of 
Waste

C. Unit of 
Measure

(Enter code)

D. PROCESSES

(1) PROCESS CODES (Enter Code) (2) PROCESS DESCRIPTION 
(If code is not entered in 9.D(1))

X 1 K 0 5 4 900 P T 0 3 D 8 0

X 2 D 0 0 2 400 P T 0 3 D 8 0

X 3 D 0 0 1 100 P T 0 3 D 8 0

X 4 D 0 0 2 Included With Above

Page 4



EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes 
(Continued. Use additionai sheet(s) as necessary; number pag es as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (1) PROCESS CODES

D001 27,200 P S01
D002 50,000 P S01
D003 1,000 P S01
D004 10 P S01
D005 20 P S01
D018 10,000 P S01
D006 50,000 P S01
D019 100 P S01
D020 100 P S01
D021 100 P S01
D022 100 P S01
D007 10,000 P S01
D023 100 P SOI
D024 100 P S01
D025 100 P S01
D026 10 P S01
D016 10 P S01
D027 100 P S01
D028 10,000 P S01
D029 10,000 P S01
D030 10,000 P S01
D012 10 P S01
D031 100 P S01
D032 100 P S01
D033 100 P S01
D034 100 P S01
D008 5,000 P SOI
D013 10 P S01
D009 100 P S01
D014 10 P S01
D035 10,000 P S01
D036 100 P SOI
D037 100 P SOI
D038 1,000 P S01
D010 10 P S01
D011 10 P S01
D039 10 P S01
D015 10 P SOI
D040 10 P SOI
D041 10 P S01
D042 10 P S01
D017 10 P S01
0043 10 P S01

D-XXXX * P S01

‘Represents any waste code not listed in this description.
A-9
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes
(Continued. Use additional sheet(s) as necessary; number pages as Sa, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (D.1) Process Codes

F001 2,400 P S01
F002 1,200 P S01
F003 2,500 P S01
F004 1,000 P S01
F005 1,000 P S01
F006 1,000 P S01
F007 400 P S01
F027 100 P S01

F-XXX * P S01
K-XXX * P S01
P023 10 P S01
P058 10 P S01
P003 13 P S01
P070 10 P SOI
P004 10 P S01
POOS 10 P S01
POOS 10 P S01
P119 10 P S01
P099 10 P S01
P010 10 P S01
P012 10 P SOI
P038 10 P S01
P011 10 P S01
P013 10 P S01
P024 10 P S01
P077 10 P S01
P028 10 P S01
P042 10 P SOI
P046 10 P S01
P001 10 P S01
P015 10 P S01
P018 10 P S01
P021 10 P S01
P022 10 P S01
P095 0.1 P S01
P029 10 P S01
P030 10 P S01
P031 4.4 P S01
P033 22 P S01
P016 10 P S01
P037 10 P S01
P041 10 P S01
P060 10 P S01
P051 10 P S01

‘Represents any waste code not listed in this description.
A-10
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes
(Continued. Use additionai sheet(s) as necessary; number pages as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (D.1) Process Codes

P047 10 P S01
P048 0.01 P S01
P020 10 P S01
P111 10 P S01
P050 10 P S01
P056 0.6 P S01
P059 10 P S01
P116 10 P S01
P068 10 P S01
P063 10 P S01
P082 10 P S01
P064 50 P S01
P071 10 P S01
P072 10 P S01
P073 10 P S01
P074 10 P S01
P075 10 P S01
P076 2.6 P S01
P078 1.5 P S01
P087 1.5 P S01
P089 10 P S01
P093 10 P S01
P110 10 P S01
P098 10 P S01
P114 10 P S01
P104 10 P S01
PI 05 10 P S01
PI 06 10 P S01
P108 10 P S01
P115 10 P S01
P113 10 P S01
P123 10 P S01
P120 10 P S01
P121 10 P S01

P-XXX * P S01
U001 10 P S01
U034 10 P S01
U240 500 P S01
U112 10 P S01
U144 10 P S01
U214 10 P S01
U002 10 P S01
U003 10 P S01
U004 10 P S01

‘Represents any waste code not listed in this description.
A-11
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes 
(Continued. Use additional sheet(s) as necessary; number pag es as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (1) PROCESS CODES

U006 10 P S01
U007 10 P S01
U008 10 P S01
U009 10 P S01
U012 10 P SOI
U017 10 P S01
U018 10 P S01
U094 10 P S01
U328 10 P SOI
U353 10 P S01
U222 10 P SOI
U019 10 P S01
U030 10 P S01
U037 10 P S01
U028 10 P S01
U069 10 P S01
U088 10 P S01
U102 10 P S01
U107 10 P S01
U070 10 P S01
U071 10 P SOI
U072 10 P S01
U060 10 P S01
U223 10 P S01
U239 10 P S01
U201 10 P S01
U127 10 P S01
U056 10 P S01
U220 10 P S01
U105 10 P S01
U106 10 P S01
U055 10 P S01
U246 10 P S01
U169 10 P S01
U183 10 P S01
U185 10 P S01
U020 10 P S01
U207 10 P S01
U061 10 P S01
U247 10 P S01
U023 10 P S01
U234 10 P S01
U021 10 P S01
U202 10 P S01

A-12
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#; 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes
(Continued. Use additionai sheet(s) as necessary; number pages as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (1) PROCESS CODES

U141 10 P S01
U064 10 P SOI
U248 10 P S01
U022 10 P S01
U197 10 P S01
U073 10 P S01
U225 10 P S01
U128 10 P S01
U031 10 P S01
U159 10 P S01
U160 10 P S01
U074 10 P S01
U032 10 P S01
U215 10 P S01
U033 10 P S01
U211 100 P S01
U036 10 P S01
U026 10 P S01
U039 10 P S01
U042 10 P S01
U044 10 P S01
U046 10 P S01
U047 10 P S01
U048 10 P S01
U050 10 P S01
U051 10 P S01
U052 10 P SOI
U129 10 P S01
U057 10 P S01
U130 10 P S01
U063 10 P S01
U066 10 P S01
U075 10 P S01
U078 10 P S01
U079 10 P S01
U081 10 P S01
U082 10 P S01
U084 10 P S01
U108 10 P S01
U086 10 P SOI
U092 10 P S01
U096 10 P S01
U101 10 P S01
U109 10 P S01

A-13
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes
(Continued. Use additional sheet(s) as necessary; number pages as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (1) PROCESS CODES

U110 10 P S01
U041 100 P SOI
U067 10 P S01
U076 10 P S01
U077 10 P S01
U131 10 P S01
U117 10 P S01
U184 10 P S01
U208 10 P S01
U209 10 P S01
U218 10 P S01
U226 10 P S01
U227 10 P S01
U043 10 P S01
U210 10 P S01
U228 10 P S01
U113 10 P S01
U238 10 P S01
U359 10 P S01
U118 10 P S01
U120 10 P S01
U122 10 P S01
U123 10 P S01
U147 10 P S01
U213 10 P S01
U126 10 P S01
U243 10 P S01
U133 10 P S01
U134 10 P S01
U135 10 P S01
U137 10 P S01
U190 10 P S01
U140 10 P S01
U142 10 P S01
U146 10 P S01
U145 10 P S01
U149 10 P S01
U150 10 P S01
U151 100 P S01
U152 10 P S01
U029 10 P S01
U045 10 P S01
U068 10 P S01
U080 10 P S01
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EPA ID Number OH7890008983

SUBMISSION DATE: SEPTEMBER 13, 2010

0MB#: 2050-0034; Expires 7/31/2012

9. Description of Hazardous Wastes
(Continued. Use additionai sheet(s) as necessary; number pages as 5a, etc.)

A. EPA Hazardous Waste No. B. Estimated Annual 
Qty of Waste C. Unit of Measure (D.1) Process Codes

U138 10 P SOI
U153 10 P SOI
U121 10 P SOI
U154 10 P SOI
U161 10 P SOI
U162 10 P SOI
U167 10 P SOI
U165 10 P SOI
U236 10 P SOI
U217 10 P SOI
U170 10 P SOI
U171 10 P SOI
U182 10 P SOI
U188 10 P SOI
U191 10 P SOI
U235 10 P SOI
U083 10 P SOI
U196 10 P SOI
U204 10 P SOI
U205 10 P SOI
U216 10 P SOI
U219 10 P SOI

U-XXX * P SOI

‘Represents any waste code not listed in this description.
A-15
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EPA ID Number |0|H|7||8|9|0||0|0|8||9|8|3 0MB#: 2050-0034; Expires 7/31/2012

10. Map
Attached to this application is a topographical map, or other equivalent map, of the area extending to at least one mile beyond property 
boundaries. The map must show the outline of the facility, the location of each of its existing intake and discharge structures, each of its 
hazardous waste treatment, storage, or disposal facilities, and each well where it injects fluids underground. Include all spring, rivers, and 
other surface water bodies in this map area. See instructions for precise requirements. (See Comments)

11. Facility Drawing
All existing facilities must include a scale drawing of the facility (see instructions for more detail). (See Comments)

12. Photographs
All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, 
treatment, and disposal areas; and sites of future storage, treatment, or disposal areas (see instructions for more detail). (See Comments)

13. Comments

10. See Figure A-1. Site Map
11. See Figure A-2. Facility Drawing
12. See Figure A-3. X-326 Overview

Page 6 or o
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FACILITY DRAWING
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Figure A-2. Facility Drawing
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Figure A-3. X-326 Overview
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SECTION B

FACILITY DESCRIPTION

B-l GENERAL DESCRIPTION [3745-50-44(A)(l)]

This facility description section is intended to provide the permit application reviewer with a general 
overview of the Portsmouth Gaseous Diffusion Plant (PORTS) facility and the activities conducted at the site 
by the U. S. Department of Energy (DOE). The RCRA Part B Hazardous Waste Permit Application that 
comprises this document is for a final permit for container storage unit X-326 and is divided into Sections A 
through N. Documents and information required to support a particular section are provided within that 
section. Section A of this permit comprises the requirements of the “Part A” permit application for the X-326 
hazardous waste storage unit at PORTS.

PORTS is owned by DOE and is contractor managed by LATA/Parallax Portsmouth EEC. For the 
purposes of this permit application, DOE and EAT A/Parallax Portsmouth EEC are Co-Operators of the X-326 
Hazardous Waste Storage Units. The address for the facility is:

U.S. Department of Energy 
Portsmouth Gaseous Diffusion Plant 
3930 U.S. Route 23 South 
Piketon, OH 45661

The mailing address for all correspondence is:

U.S. Department of Energy 
Portsmouth/Paducah Project Office 
Attention: William E. Murphie, Manager 
1017 Majestic Drive, Suite 200 
Eexington,KY40513

The primary contact for hazardous waste storage activities at PORTS is:

U.S. Department of Energy 
Attention: Kristi Wiehle 
P.O. Box 700 
Piketon, OH 45661

B-l



SUBMISSION DATE: SEPTEMBER 13, 2010

The U.S. EPA identification number for DOE Operations at PORTS is:

OH7890008983

PORTS is located at 39°00'30" N latitude and 83°00'28" W longitude on a federally owned reservation in 
Pike County, Ohio. Pike County, one of the state's lesser populated counties, encompasses an area of 
approximately 444 square miles. The site is located approximately equidistant between Chillicothe and 
Portsmouth, Ohio, as shown in Figure B-1. The plant site is approximately 4 miles southeast of Piketon, Ohio, 
1.5 miles east of U.S. Route 23,2 miles east of the Scioto River, and 70 miles south of Columbus, Ohio. Major 
site facilities are shown in Figure B-2. Figures B-3 through B-6 each present one-quarter of the site in greater 
detail with topographic contours.

PORTS began operating ini 954, enriching uranium for national defense and commercial nuclear reactors. 
That enrichment is accomplished by the gaseous diffusion process.

Begiiming in 1993, all uranium enrichment operations at PORTS were conducted by the United States 
Enrichment Corporation, formed as a government-owned corporation by the Energy Policy Act of 1992, that 
became private in July 1998. In May 2001, USDOE placed the gaseous diffusion plant in cold standby, 
through a contract with USEC, to maintain the facilities for possible restart within 18-24 months in the event 
of a significant disruption in the nation’s supply of enriched uranium. USDOE continued the plant in cold 
standby through September 2005 and has since transitioned the gaseous diffusion plant into cold shutdown in 
preparation for future decontamination and decommissioning of the facilities. USEC continues to lease the 
facilities under the Nuclear Regulatory authorization. As such, DOE’s mission at the PORTS site has changed 
to environmental restoration, waste management, removal of highly eimiched uranium, decontamination and 
decommissioning of excess facilities, and operation of non-leased facilities.

As a result of historical and current operations at the site, a wide variety of hazardous wastes are 
generated. These include analytical laboratory wastes, spent solvents, electroplating wastes, paint wastes, 
sludges, corrosive wastes, and environmental restoration generated wastes. Table B-1 shows the status of active 
hazardous waste management units at PORTS and includes the hazardous waste container storage unit X-326. 
A description of the X-326 is provided in the paragraphs that follow. Table B-2 provides a listing of solid 
waste management units at PORTS.

X-326 HAZARDOUS WASTE CONTAINER STORAGE UNITS

The X-326 Storage Units are located in the central part of the PORTS site. The X-326 Building was used 
for the enrichment of uranium hexafluoride. The structure is 2,230 feet long, 552 feet wide, and 62 feet high. It 
contains 58 acres of floor space. The X-326 Building is totally enclosed with a built-up roof, transite walls, and 
concrete floors. There are seven areas of the building, totaling approximately 38,105 square feet, designated 
for the storage of hazardous wastes.

The storage areas are located on the first floor towards the south end of the building (Figure B-3). Waste 
types to be stored in the X-326 hazardous waste storage areas may include any or all of the waste codes 
specified in Part A of this permit application.

Seven areas have been delineated for the storage of hazardous wastes in the X-326 building. These are: 
Areas 1, 2, 3, 4, 5, and 6 and the "L" Cage (the "L" Cage consists of both the east cage and the west cage). 
Storage area floors are primed and finished with an urethane-based sealant. All storage areas are surrounded
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by a 1" X 1" X 1/8" angle iron dike set in a chemically resistant elastomeric sealant. The floors are six to nine 
inches thick and constructed of concrete.

B-2 TOPOGRAPHIC MAP [3745-50-44(A)(19)]

The topographic contours for the PORTS site are presented in Figures B-3 through B-6 and indicate map 
scale, surface waters and intermittent streams, surrounding land uses, orientation, legal boundaries of the DOE 
reservation, access control to the limited area, buildings, barriers for drainage and/or flood control, as well as 
the location of the X-326 Building hazardous waste storage areas.

Figure B-2 shows the 100-year floodplain areas because they do not extend close enough to be included in 
the quadrant maps; in addition, the DOE boundary is shown with a margin that extends at least 1,000 feet 
beyond any unit boundary. The scale of 1 inch equals 450 feet was used to show the complete facility on one 
map. All units lie more than 1,000 feet from the boundary of the site. All other maps are rendered at the 
required scale. The surroimding land usage is farmland and timberland with scattered residences, as evidenced 
by the map.

All private withdrawal wells within 1,000 feet of the DOE boundary are shown on Figures B-3 through B- 
6. This information was obtained from the Ohio Department of Natural Resources.

B-3 FACILITY LOCATION - FLOODPLAIN [3745-50-44(A)(ll)(c)]

A flood hazard boundary map for Pike County, Ohio, was obtained to determine whether the facility is 
located in a 100-year floodplain. The information from this map is depicted in Figure B-2 and was derived 
from the Federal Insurance Administration (FLA) map panels 110 and 125 of FLA map No. 3913ICOOOO. As 
presented on Figure B-2, the X-326 hazardous waste storage imits do not lie within a 100-year floodplain.

B-4 FACILITY LOCATION - SEISMIC [3745-54-18(A)]

Appendix VI of 40 CFR 264 lists political jurisdictions in which compliance with seismic standards must 
be demonstrated. Pike Coimty, Ohio, is not listed in Appendix VI; therefore, seismic considerations need not 
be addressed.

B-5 TRAFFIC PATTERNS [3745-50-44(A)(10)]

Traffic associated with waste movement at PORTS is limited to on-site waste generation movement and 
off-site waste shipments to commercial and/or government treatment or disposal facilities.

Access to PORTS for off-site shipments is from five major roads: State Route 32 from the north; U.S. 
Route 23 from the west; Old Route 23 from the southwest; Big Run Road from the south; and Dutch Run Road 
from the east. Commercial carriers are instructed to use U.S. Route 23 or State Route 32.

The PORTS controlled area is traversed by approximately 17 miles of paved roads. These roadways 
provide vehicular access to all buildings and remote facilities and are capable of bearing heavy loads, such as 
construction equipment, tanker trucks, and trailers. The base of the road system at PORTS is comprised of 9-12



SUBMISSION DATE: SEPTEMBER 13, 2010

inches of aggregate base material meeting Ohio Department of Transportation specification 304 and also 
incorporates a minimum 3 inches of asphaltic concrete surface. This type of construction meets the American 
Association of State Highway Official specification for a roadway surface requiring an 18,000 pound per axle 
loading capacity.

All roadways at PORTS accommodate two-way traffic and have posted speed limits. Vehicular traffic at 
all intersections is controlled by traffic lights, stop signs or yield signs, as appropriate. The PORTS security 
police provide traffic control on the plant perimeter road. Traffic flow and volume at PORTS indicate a rise in 
morning traffic as the workforce arrives, a sustained level during the daylight hours, and a reduction in late 
afternoon as the day shift leaves. Volume estimates are supplied in Tables B-3 and B-4.
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TABLE B-1 HAZARDOUS WASTE MANAGEMENT UNITS

UNIT STATUS

X-326 Hazardous Waste
Container Storage Unit

Operating as Permitted Storage Unit

X-744Y Radiological Waste 
Storage Yard

Unit integrated into RCRA Corrective Action Program

X-231B Land Treatment Unit Unit integrated into RCRA Corrective Action Program

X-701B Surface Impoundment Unit integrated into RCRA Corrective Action Program

X-735 North Landfill Closure Completed: In Post-closure Care

X-749 Landfill Closure Completed: In Post-closure Care

X-616 Surface Impoundment Closure Completed: In Post-closure Care

X-230J7 Surface Impoundment Unit integrated into RCRA Corrective Action Program

X-70IC Neutralization Pit Unit integrated into RCRA Corrective Action Program
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS

UNIT
NUMBER

UNIT TITLE

X-231A OIL BIODEGRADATION PLOT

X-231B OIL BIODEGRADATION PLOT

X-701BP NORTHEAST OIL BIODEGRADATION PLOT

X-614A SEWAGE LIFT STATION

X-614B SEWAGE LIFT STATION

X-614D SEWAGE LIFT STATION

X-614P SEWAGE LIFT STATION

X-615 ABANDONED SANITARY SEWAGE TREATMENT PLANT

X-616 EFFLUENT CONTROL FACILITY/FORMER CHROMIUM SLUDGE LAGOONS

X-617 pH ADJUSTMENT

X-622 SOUTH GROUNDWATER TREATMENT FACILITY

X-623 NORTH GROUNDWATER TREATMENT FACILITY

X-624 GROUNDWATER TREATMENT FACILITY

X-625 GROUNDWATER TREATMENT FACILITY

X-626 RECIRCULATING WATER PUMP HOUSE AND COOLING TOWER

X-627 GROUNDWATER TREATMENT FACILITY

X-630 COOLING TOWER BASIN

X-630-1 RECIRCULATING WATER PUMP HOUSE, COOLING TOWER, AND
X-630-2
X-630-2

ACID HANDLING STATION

X-633 RECIRCULATING WATER PUMP HOUSE AND COOLING TOWER

X-701E NEUTRALIZATION FACILITY

X-230G RCW SYSTEM

X-6614E SEWAGE LIFT STATION

X-6614J SEWAGE LIFT STATION

X-6619 SEWAGE TREATMENT FACILITY
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS (CONTINUED)

UNIT
NUMBER

UNIT TITLE

SANITARY SEWER SYSTEM

STORM SEWER SYSTEM

X-103 AUXILIARY OFFICE BUILDING

X-104A INDOOR FIRING RANGE

X-114A FIRING RANGE

X-120 OLD TRAINING FACILITY SITE

X-326 PROCESS BUILDING

X-330 PROCESS BUILDING

X-333 PROCESS BUILDING

X-343 FEED VAPORIZATION AND SAMPLING FACILITY

X-344C
X-344D

HF STORAGE FACILITY AND HF NEUTRALIZATION PIT

X-600
X-600A

COAL FIRED STEAM PLANT AND COAL STORAGE YARD

X-700 CHEMICAL CLEANING FACILITY (SOILS ONLY)

X-700
X-705

PROCESS WASTE LINE SOILS

X-700T TCE/TCA OUTSIDE STORAGE TANK (SOILS ONLY)

X-701C NEUTRALIZATION PIT (SOILS ONLY)

X-705 DECONTAMINATION BUILDING (SOILS ONLY)

X-705A RADIOACTIVE WASTE INCINERATION /CONTAMINATED BURNABLES
X-705B STORAGE LOT (SOILS ONLY)
X-710 TECHNICAL SERVICES BUILDING AND NEUTRALIZATION PIT (SOILS

ONLY)
X-720 MAINTENANCE BUILDING (SOILS ONLY)

X-736 CONSTRUCTION SPOILS AREA

X-744Y
X-744G

WASTE STORAGE YARD AND BULK STORAGE BUILDING (SOILS ONLY)

X-744W SURPLUS AND SALVAGE WAREHOUSE

X-749 CONTAMINATED MATERIALS DISPOSAL FACILITY (SOILS ONLY)
X-751 MOBILE EQUIPMENT GARAGE
X-760 PILOT INVESTIGATION BUILDING AND NEUTRALIZATION PIT (SOILS

ONLY)
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS (CONTINUED)

UNIT
NUMBER

UNIT TITLE

X-770 MECHANICAL TESTING FACILITY

X-3001 PROCESS BUILDING

X-3346 FEED AND WITHDRAWAL FACILITY

BARREN AREA

OLD NORTHWEST FIRING RANGE (RUBY HOLLOW)

RAILROAD SPUR YARD STORAGE AREA

TRANSFORMER CLEANING STORAGE PAD

X-530A
X-530B
X-530C
X-530D
X-530E
X-530F
X-530G

SWITCHYARD, SWITCH HOUSE, TEST AND REPAIR BUILDING, OIL HOUSE, 
VALVE HOUSE, AND GCEP OIL PUMPING STATION

X-533A
X-533B
X-533C
X-533D
X-533E
X-533F
X-533H

SWITCHYARD, SWITCH HOUSE, TEST AND REPAIR BUILDING, OIL HOUSE 
AND ASSOCIATED FRENCH DRAINS, VALVE HOUSES, AND GAS 
RECLAIMING CART GARAGE

X-747G NORTHEAST CONTAMINATED MATERIAL STORAGE YARD (SOILS ONLY)

X-747F MISCELLANEOUS MATERIALS STORAGE YARD

X-747H NORTHWEST SURPLUS AND SCRAP YARD

DON MARQUIS SUBSTATION (DRAINAGE COLLECTION PONDS) AND 
CONSTRUCTION SPOILS

X-326 CONTAINER STORAGE UNIT (L-CAGE)

X-326 PCB STORAGE UNIT

X-330 PCB STORAGE AREA

X-333 PCB STORAGE AREA

X-705B CONTAMINATED BURNABLES STORAGE LOT

X-741 OIL DRUM STORAGE FACILITY

B-8
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS (CONTINUED)

UNIT
NUMBER

UNIT TITLE

X-744G UNRESTRICTED CONTAINER STORAGE UNIT

X-744G RESTRICTED CONTAINER STORAGE UNIT

X-744P
X-744N
X-7440

WAREHOUSES AND ASSOCIATED OLD CONSTRUCTION HEADQUARTERS

X-744S WAREHOUSE

X-744T
X-744U

WAREHOUSES

X-744RW RETRIEVABLE WASTE STORAGE AREA

X-744Y RAD WASTE STORAGE YARD

X-745B ENRICHMENT PROCESS GAS YARD

X-745C WEST CYLINDER STORAGE YARD

X-745E NORTHWEST INTERNATIONAL PROCESS GAS YARD

X-745F NORTH PROCESS GAS STOCKPILE YARD

X-752 HAZARDOUS WASTE STORAGE FACILITY

XT-847 WAREHOUSE

X-7725 RECYCLE & ASSEMBLY BUILDING, RECYCLE & ASSEMBLY STORAGE
X-7745R YARD, AND INITIAL CONSTRUCTION BULK FUEL STORAGE AREA (BULK
BFS
FACILITY

FUEL STORAGE SWMU)

X-7725 CONTAINER STORAGE UNIT

X-7725 NON-HAZARDOUS WASTE CONTAINER STORAGE UNIT

X-7725R STORAGE YARD

X-334 TRANSFORMER STORAGE AND CLEANING BUILDING

X-342A FEED VAPORIZATION AND FLUORINE GENERATION BUILDING, AND
X-342B
X-342C

FLUORINE STORAGE BUILDING AND WASTE HF NEUTRALIZATION PIT

X-344
X-344A

URANIUM HEXAFLUORIDE SAMPLING FACILITY AND SETTLING TANK

X-344D HF NEUTRALIZATION PIT

X-700CT CHEMICAL AND PETROLEUM STORAGE CONTAINMENT TANKS

X-70IC NEUTRALIZATION PIT
X-70IE NEUTRALIZATION FACILITY

B-9
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS (CONTINUED)

UNIT
NUMBER

UNIT TITLE

X-710 RADIOACTIVE WASTE PIT

X-720 NEUTRALIZATION PIT AND SOILS

X-740 WASTE OIL HANDLING FACILITY

X-750 MOBILE EQUIPMENT MAINTENANCE SHOP, FUEL STATION, AND WASTE
OIL TANK

X-751 MOBILE EQUIPMENT GARAGE

X-760 NEUTRALIZATION PIT

CHEMICAL AND PETROLEUM CONTAINMENT BASINS (EAST OF X-533A)
AND EMERGENCY CONTAINMENT TANKS
GCEP UNDERGROUND STORAGE TANKS

X-230J3 RUNOFF POND

X-230J3 WEST ENVIRONMENTAL SAMPLING BUILDING AND INTERMITTENT 
CONTAINMENT BASIN

X-230J5 WEST HOLDING POND AND OIL SEPARATION BASIN

X-230J6 NORTHEAST HOLDING POND, MONITORING STATION, AND SECONDARY
OIL COLLECTION BASIN

X-230J7 EAST HOLDING POND AND OIL SEPARATION BASIN

X-230K SOUTH HOLDING POND

X-611A NORTH, MIDDLE, AND SOUTH LIME SLUDGE LAGOONS

X-611B LIME SLUDGE LAGOON

X-621 COAL PILE RUNOFF TREATMENT FACILITY

X-701B HOLDING POND, CONTAINMENT PONDS AND RETENTION SOILS

X-2230M SOUTHWEST HOLDING POND, WASTE PILE AND X-617 pH ADJUSTMENT 
UNIT

X-2230N WEST HOLDING POND NO. 2

X-734
X-734A
X-734B

OLD SANITARY LANDFILL, CONSTRUCTION SPOILS LANDFILL, AND OLD 
CONSTRUCTION SPOILS LANDFILL

X-735 RCRA LANDFILL

X-735 AND
1 X-735A

SANITARY LANDFILL AND LANDFILL UTILITY BUILDING

B-10
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TABLE B-2 SOLID WASTE MANAGEMENT UNITS (CONTINUED)

UNIT
NUMBER

UNIT TITLE

X-749
NORTH

HAZARDOUS WASTE LANDFILL

X-749
SOUTH

SOLID WASTE LANDFILL

X-749A CLASSIFIED MATERIALS DISPOSAL UNIT

X-749B PETER KIEWIT LANDFILL

BIG RUN CREEK

EAST DRAINAGE DITCH

LITTLE BEAVER CREEK

NORTH DRAINAGE DITCH, X-230L NORTH HOLDING POND, AND UNNAMED 
CONSTRUCTION FILL AREA
NORTHEAST DRAINAGE DITCH

WEST DRAINAGE DITCH

5-UNIT GROUNDWATER PLUME

7-UNIT GROUNDWATER AREA

X-701B AREA GROUNDWATER AREA

X-740 WASTE OIL HANDLING FACILITY (GROUNDWATER ONLY)

X-749/X-I20 GROUNDWATER PLUME

B-11
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TABLE B-3 TYPES OF VECHICLES OPERATING AT PORTS - 2010

Description Number
Auto 59
Pickup 270
Van 133
Truck (1 ton and up) 33
Misc. Mobile Equipment 269
Total 764

TABLE B-4 VEHICLES OPERATING AT PORTS - 2010

Department No. of Vehicles Trips/Day Miles/Day Miles/Y ear
Administration 13 21 155 47,923
ESH&O 59 233 1,061 186,288
Security 25 149 850 50,338
Maintenance 319 570 2,805 276,842
Operations 198 373 1,533 234,891
Management 52 165 682 74,738
Information Technology 8 26 76 7,533
Technical Services 37 79 545 36,890
Industril Health/Health Physics 30 68 340 17,680
Fire Department 22 30 135 6,994
Finance 1 8 8 416

1 Total 764 1,722 8,190 940,533

Excludes all vehicles that travel solely within a building or production area

B-12
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Figure B-1 Plant Site Location within State of Ohio.
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SECTION C

WASTE CHARACTERISTICS

C-l CHEMICAL AND PHYSICAL ANALYSIS [3745-50-44(A)(2), 3745-54-13]

The Portsmouth Gaseous Diffusion Plant (PORTS) is a large, industrial, chemical processing complex 
that generates a variety of wastes. The Department of Energy (DOE) is responsible for environmental 
restoration and waste management at the site. The gaseous diffusion process buildings and related facilities 
were leased to United States Enrichment Corporation (USEC) on July 1, 1993. USEC is responsible for the 
waste generated as a result of the cold shutdown activities assoeiated with the gaseous diffusion plant. DOE 
has begun decontaminating and decommissioning of inactive facilities under CERCLA. DOE will be 
generating waste throughout the D&D process. The X-326 container storage unit is used to store waste 
generated by DOE from current environmental restoration and waste management activities and waste 
generated prior to the lease agreement with USEC. Some US EC-generated wastes are also stored in the 
container storage units. Limitations on the storage of USEC Land Disposal Restriction wastes are provided by 
a separate Director’s Finding and Orders for USEC. DOE and LATA/Parallax Portsmouth, LLC (LPP) are not 
responsible for compliance with the USEC Order.

Waste managed by DOE includes a variety of closure and remediation wastes, such as excavated soils, 
wastewater treatment sludge, neat trichloroethylene, and decontamination and decommissioning waste.

All of the hazardous wastes generated at PORTS by DOE are currently assumed to include radioactive 
material from DOE operations and must be stored onsite as mixed (hazardous and radioactive) waste. Wastes 
determined to be mixed wastes are managed at the X-326 container storage units or shipped to a licensed 
facility until approved treatment and disposal methods for mixed wastes are available. If sufficient 
documentation is developed to demonstrate that a waste contains no added radioactive constituents, the waste 
will be shipped offsite to a commercial treatment, storage, disposal, or recycling facility.

The hazardous wastes generated by diffusion-related activities consist of oils, solvents, and other cleaning 
agents produced in decontamination and maintenance activities. These hazardous wastes are predominantly 
characterized on the basis of process knowledge. PORTS assumes that suspected contaminants are present 
until further investigation and/or analysis proves the constituents are not present or are present at 
concentrations below characteristic regulatory thresholds. All hazardous wastes are stored in the container 
storage units located within the X-326. A detailed description of these units is presented in Section D.

The following text and Table C-l provide a brief description of each hazardous waste stream stored at 
PORTS. These descriptions include the following information for each waste stream: the hazardous 
characteristic or nature of each waste stream and the basis for characterization. The constituency and hazardous 
waste code designations provided represent a survey of the general nature of each waste stream. Proper storage 
of all wastes is ensured through the use of the waste stream review/analysis procedures provided in Section 
C-2.

Plant wide (PW) waste streams describe generated waste from PORTS activities. The PW waste streams 
are based on how the wastes are managed more than how and where the wastes were generated. For example, 
combustible liquids may be generated from similar processes in many PORTS buildings, but all combustible
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liquids can be managed as one waste stream. Waste treatment technologies may vary within a waste stream 
depending on the type and concentration of the hazardous constituents and other regulatoiy concerns.

The list of waste streams presented in Table C-1 includes a brief explanation of the basis for 
characterization for each waste stream. PORTS most commonly uses its understanding of generating processes, 
manufacturer’s knowledge and materials used to characterize its wastes, and Table C-1 reflects this 
characterization. PORTS often uses Material Safety Data Sheets (MSDSs) in support of its waste 
characterizations based on process knowledge. PORTS conducts analysis for wastes to confirm 
characterization. Table C-1 indicates whether or not analysis exists and example analytical reports are 
presented in Appendix C-1. In addition, representative MSDSs used to support waste characterization are 
presented in Appendix C-2. When new/additional products are used on-site, MSDSs for these products will be 
maintained as part of the Hazard Communication Program. When any of these MSDSs are used to support 
waste characterization, the MSDS will be added to the operating record. All data supporting waste 
characterizations are maintained in the facility operating record for a minimum of 3 years. Records may be 
maintained as a hard copy or as an electronic duplicate.

DEBRIS

This waste stream is a combination of all previous debris waste streams and encompasses wastes such 
as equipment components, filters, masonry, personal protective equipment, rags, wipes, plastic, glassware, 
radioactively contaminated light bulbs, and radioactively contaminated batteries. Debris may be generated 
from most PORTS processes, and may be contaminated with organics and/or metal constituents (PW-201). 
This waste stream does not include items containing elemental mercury or labpacks, which are addressed in 
other PORTS waste streams. The characteristics of the debris will be determined on a case-by-case basis. The 
waste stream description for debris is not intended to meet the definition for debris in OAC 3745-270-02. The 
quantities of waste generated annually and in storage will vary.

SOIL

Soils become contaminated as a result of hazardous material spills and environmental releases, and soil 
waste streams are generated through spill cleanup, environmental restoration, and decontamination and 
decommissioning activities. Soils may be contaminated with organics and/or metal constituents (PW-202). 
The characteristics of the soil will be determined on a case-by-case basis. The quantities of waste generated 
annually and in storage will vary.

AQUEOUS LIQUIDS

Most aqueous liquids are generated from equipment decontamination, de-watering operations, liquid spill 
recovery, and laboratory sample preparation and analysis. Aqueous liquids may be corrosive (D002) and 
contaminated with organics and/or metal constituents (PW-203). The characteristics of these liquids will be 
determined on a case-by-case basis. The quantities of waste generated annually and in storage will vary.
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COMBUSTIBLE LIQUIDS

Combustible liquids are primarily waste fuels, oils, and solvents. These wastes are generated during 
equipment cleaning and maintenance activities and when equipment is removed from service during renovation 
or decontamination and decommissioning activities. These liquids may be ignitable (DOO1) and contaminated 
with organics and/or metal constituents (PW-204).The characteristics of these liquids will be determined on a 
case-by-case basis. The quantities of waste generated annually and in storage will vary.

SLUDGE

This waste stream encompasses the wet sediments and residues after liquids have been removed. These 
sludges generally have low solids content, and include oil residues, tank sediments, paint sludges, and chemical 
precipitates. Sludges may be contaminated with organics and/or metal constituents (PW-205). The 
characteristics of the sludges will be determined on a case-by-case basis. The quantities of waste generated 
annually and in storage will vary.

SOLID PROCESS RESIDUES

Solid process residues include trap material, incinerator ash, ion exchange media, evaporator solids and 
abrasive media. These wastes have very low moisture content and may be contaminated with organics and/or 
metal constituents (PW-206).The characteristics of these solid residues will be determined on a case-by-case 
basis. The quantities of waste generated annually and in storage will vary.

SPENT ACTIVATED CARBON

Activated carbon is used to remove organic contaminants from PORTS groundwater in the 
groundwater recovery and treatment facilities. The spent activated carbon (PW-207) may contain 
trichloroethylene, 1,1,1-trichloroethane, other groundwater organic contaminants, and related degradation 
products. The spent carbon can be regenerated by removing the organic contaminants, and then reused for 
groundwater treatment. The quantities of waste generated annually and in storage will vary.

MERCURY CONTAINING WASTES

Mercury containing items such as manometers, switches, pressure gauges, and mercury batteries are 
encountered during equipment maintenance, building decommissioning, and related activities. Waste 
containing elemental mercury (PW-208) that can not be recycled requires treatment by amalgamation in 
addition to any other required waste treatment for additional hazardous characteristics. The quantities of waste 
generated annually and in storage will vary.

LABPACKS

Small containers of hazardous wastes such as off-specification chemicals, unused paints, and other 
unused hazardous materials may be overpacked into a waste container and managed as a labpack (PW-209). 
The labpack characteristics will be determined through process knowledge from constituents identified on 
container labels and from material safety data sheets. The quantities of waste generated annually and in storage
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will vaiy.

CONTAINERIZED GASES

Aerosol cans and gas cylinders that are declared waste and are still pressurized may exhibit characteristics 
of ignitability (DOOl), reactivity (D003), or other listed hazardous waste. These wastes will be managed as 
containerized gases (PW-210). The quantities of waste generated annually and in storage will vary.

UNIVERSAL WASTE

Universal waste generated and managed at the facility is regulated in accordance with the universal waste 
rules in OAC 3745-51-09 and 3745-273 and are not subject to be characterized by the waste analysis plan in 
Table C-2. The quantities of waste generated annually and in storage will vary.

C-IA CONTAINERIZED WASTE [3745-50-44(C)(l)(b)]

Hazardous waste storage areas are entirely surrounded by containment systems that meet the requirements 
of 3745-55-75(3). Accordingly, the requirements of 3745-50-44(C)(l)(b) are not applicable to PORTS.

C-2 WASTE ANALYSIS PLAN [3745-50-44(A)(3), 3745-54-13(B) & (C), 3745-270-07]

The waste analysis plan is detailed in Table C-2 and has been written for wastes that are generated at 
PORTS. The waste analysis plan includes the name of the waste stream, the parameters that are analyzed, 
frequency of analysis, and the rationale that governs each of the decisions in the plan. The waste analysis plan 
is applicable to wastes which are stored in container storage units in the X-326.

C-2A PARAMETERS AND RATIONALE [3745-54-13(B)(l)J

The parameters and rationale for waste analysis are based on the waste characterizations made by PORTS, 
which are in Section C-1, and are listed in the waste analysis plan in Table C-2. Analytical parameters 
identified in Table C-2 have been selected to perform three functions:

• To confirm PORTS waste characterizations as necessary for container storage.

• To confirm that sufficient information exists to comply with the Land Disposal Restrictions for 
wastes to be shipped offsite to a TSD Facility.

• To confirm that treatment residues resulting from the treatment of PORTS wastes received from 
offsite are identified correctly and determine whether such residues require further treatment 
before they may be land disposed.

In accordance with DOE management practices, wastes suspected to contain accountable elevated 
concentrations of enriched uranium are tested at each generating source for uranium. In addition, DOE policy 
requires that all wastes generated at PORTS that are commercially treated or disposed of be free of any
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radionuclide that was added as a result of PORTS operations. All of the hazardous wastes generated by DOE 
at PORTS are currently assumed to include radioactive material from DOE operations and must be stored 
onsite as mixed (hazardous and radioactive) waste until radioactivity release criteria have been established. In 
addition, wastes determined to be mixed wastes will be managed at PORTS or another DOE Facility until 
approved treatment and disposal methods for mixed wastes are available.

C-2B TEST METHODS [3745-54-13(B)(2)]

Test methods used for waste analysis are from the latest revision of the approved methods annotated in 
“Test Methods for Evaluation of Solid Waste, Physical/Chemical Methods,” U.S. EPA Publication SW-846 
(incorporated by reference in rule 3745-50-11 of the Administrative Code), American Society for Testing and 
Materials (ASTM) standards, or other EPA-approved methods. PORTS has a detailed laboratory approval 
program that Includes review and approval of the QA program maintained by each laboratory.

Additionally, PORTS selects off-site laboratories that participate in the Department of Energy 
Consolidated Audit Program (DOECAP). This program provides continuing oversight of subcontracted 
laboratories to ensure quality and defensible data. The program provides extensive assessment of laboratory 
programs and performance including but not limited to quality control, adherence to laboratory methods, data 
management/reporting, and training.

C-2C SAMPLING METHODS [3745-54-13(B)(3), 3745-51, APPENDIX I]

Hazardous wastes are generated at or near the work areas in amounts of 55 gallons or less and are moved 
to 90-day storage areas or the hazardous waste storage units in the X-326. Wastes are typically sampled prior to 
transport to a permitted container storage unit and may also be sampled for verification in the X-326 container 
storage units.

Numerous sampling techniques are used in collecting representative samples of hazardous wastes. The 
technique used will depend on the physical nature of the waste, the container from which the sample is taken, 
and other physical constraints. A discussion of methods appropriate for different waste types and physical 
states is provided in the following sections. Sampling and analysis plans are developed for sampling events. 
These plans are developed to comply with Chapter 9 of SW-846 and include but are not limited to the 
following information: the number of samples to be collected, the methodology for collecting representative 
samples, analytical requirements, quality control samples, decontamination of sampling equipment, 
maintenance of sampling equipment chain of custody, and records management.

LIQUIDS AND SLURRIES

A COLIWASA is a device used to sample contained liquids and slurries. A COLIWASA is an open tube 
of nominal length that can be lowered into a container, allowed to fill as it is lowered, then sealed at the bottom 
when the desired depth is reached thus obtaining a "core" sample. This provides a representative sample of 
layered or homogeneous materials. The COLIWASA may be a closed tube within a tube or an open tube with 
an external plug at its base and is usually made of glass.
SLUDGES, LOOSELY CONSOLIDATED SEDIMENTS, AND OTHER SOLIDS

A hand corer "back saver" is a device that consists of a thin-walled tube with a tapered nosepiece and a 
weighted "T" handle to facilitate driving the corer and any necessary extensions into sludges, sediments, or
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solids. The thin-walled tube has a check valve at its upper end to prevent washout during retrieval of a sludge 
through an overlying water layer. The corer is introduced into the sludge or loosely consolidated sediment and 
then forced into the waste with a smooth continuous motion. After the corer is withdrawn, the nosepiece is 
removed and the sample is transferred to an appropriate container. This technique provides an undisturbed 
sample of the waste in question. A COLIWASA or an auger may also be used to sample sludges as an 
alternative to a corer.

Sample collection with a scoop or shovel provides a disturbed grab sample. Generally, these tools are used 
in collecting samples of the uppermost material. To obtain a sample, a scoop is simply inserted into the sludge 
or loosely consolidated material, removed with the sample, and then the sample is transferred to an appropriate 
container. When using a scoop or shovel, it is often desirable to remove the uppermost 1 to 2 inches of the 
waste and collect an unexposed sample.

A drum thief can be used to sample granular or other dry, loosely consolidated materials. The thief 
consists of two concentric metallic tubes (one tube inside the other) with elongated holes cut along the length 
of both tubes. The outer tube is fitted with a pointed, solid metallic end to facilitate penetration into the 
material. The sample is collected by forcing the thief into the material when the holes of the tubes are not 
aligned. When the pointed end of the thief reaches the bottom of the drum, the inner tube is twisted until the 
holes in both tubes are aligned allowing the material to enter the thief When the thief is filled, the inner tube is 
again twisted in order to retain the sample. The sample is then transferred to an appropriate container.

RAGS, PROTECTIVE EQUIPMENT, AND OTHER MISCELLANEOUS WASTES

When sampling contaminated items such as rags, protective equipment (respirator cartridges, coveralls, 
etc.), and other miscellaneous wastes, it must be determined if the waste can be homogenized into a uniform or 
nearly uniform mass. If the waste can be homogenized, a grab sample is collected utilizing appropriate 
sampling equipment as described above for sludges, loosely consolidated sediments or other solids. Generally, 
homogenization of this type of waste cannot be accomplished and therefore, the sampling is aimed at retrieving 
the portion of the waste that exhibits the highest degree of contamination which provides for conservative 
hazardous waste determinations. Representative sampling of non-homogeneous waste such as rags, wipes, and 
personal protective equipment is particularly difficult. Samples of this type of waste will consist of small pieces 
of the material cut from several sections of larger pieces. The smaller pieces will be cut from the visibly soiled 
areas of the larger pieces. Samples will be obtained from as deep in the container as practical. An additional 
sampling method is to collect a core sample by compressing the waste and then using a hole saw attached to a 
drill to collect the sample.

C-2D FREQUENCY OF ANALYSES [3745-54-I3(B)(4)]

Verification analysis of waste streams is performed on a periodic basis as specified in Table C-2. These 
analytical requirements are applicable to all waste streams sent to the X-326 container storage unit. Residues 
that are generated from activities being performed on existing waste streams, such as sludges remaining after 
decanting liquids, are not subject to the waste analysis plan, because the waste that the residue originated from 
was already subject to the waste analysis plan, as designated in Table C-2. Except for waste unused chemicals, 
a discrete number of containers from each waste stream will be sampled. The containers will be randomly 
selected, and sampling will be timed to extend throughout the year. Ten percent of each waste stream will be 
physically sampled; twenty percent will be visually inspected. The number of containers sampled will be 
derived from an estimated annual generation rate based on the volume generated during the preceding twelve
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months. The type and frequency of sampling may be increased, as necessary, for wastes for which variability is 
a concern. An example of when such an increase could be necessary would be when raw materials change and 
when major maintenance or an unplanned shutdown occurs, particularly when such changes might affect the 
waste streams produced. Wastes will be re-evaluated when wastes characterized by a TSDF do not match the 
pre-approved waste profile or manifest.

PORTS may utilize analytical testing done under other regulatory mandated programs to supplement or 
replace the analytical requirements of the waste analysis plan. Ohio EPA will be consulted if a test method 
other than those in SW-846 or ASTM standard for waste analysis is to be used. Analyses of waste streams 
generated from those DOE facilities not leased by USEC are performed as specified in the waste analysis plan. 
Process knowledge and data from environmental restoration activities are used to characterize waste related to 
those activities.

WASTE UNUSED CHEMICALS

Processes used at PORTS that are identified in OAC 3745-51-33 produce listed hazardous wastes. 
Additionally, waste unused products may be characteristically hazardous per 3745-51-21 through 24. These 
wastes may be further characterized as necessary per 3745-52-11 and are then managed accordingly; however, 
waste unused chemicals will predominantly be characterized based on MSDS information and the knowledge 
of how they are generated.

C-2E ADDITIONAL REQUIREMENTS FOR WASTE GENERATED OFFSITE [3745-54-13(B)(5) 
&(C)1

Currently, PORTS does not accept any mixed waste for treatment, storage, or disposal from off-site 
locations. However, PORTS may accept residues from treatment processes applied to PORTS generated 
wastes. These waste residues may need to be returned to PORTS because the radiological constituents in the 
waste residue may prevent the waste from being further treated or stored at the facility that provided the 
treatment and the residue itself may need to be further treated in order to meet LDR standards. In this instance, 
there may not be sufficient capacity at a facility or the treatment technology may not yet be available; therefore, 
the waste residues would be returned to PORTS for storage pending availability of additional treatment. The 
residues from these treatment processes will be mixed wastes and may consist of any grouping from the 
PORTS listed waste codes (Table C-1).

Treatment residues from off-site treatment processes will be characterized based on the analytical results 
by the off-site processor prior to shipping. PORTS may request additional analysis as necessary to safely store 
the returned waste and to meet future disposal requirements. The results of these analyses will be forwarded to 
PORTS where they will be reviewed to determine if the treatment residues should be returned to PORTS. 
PORTS will perform fingerprint sampling and analysis on all incoming shipments of waste treatment residues 
for constituents based on knowledge of the waste sent off-site for treatment. The frequency will be consistent 
with that described in Section C-2d of the application. Test methods used are as specified in the latest revision 
of the approved methods in the U.S. EPA Publication SW-846, "Test Methods for Evaluation of Solid Waste, 
Physical/Chemical Methods," (incorporated by reference in rule 3745-50-11 of the Administrative Code), or 
other EPA approved methods. PORTS has a detailed laboratory approval program that includes review and 
approval of the Quality Assurance Program of the contracted laboratories.

PORTS will conduct the following additional activities for incoming shipments of treatment residues 
received from a treatment, storage or disposal (TSD) facility.
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1. If the shipment is in drums, PORTS will count and weigh the drums to ensure they match the 
number and weight on the manifest.

2. If the shipment is in bulk waste boxes, PORTS will count and weigh the boxes to ensure that 
the weight matches (within 10%) the manifested weight.

3. For all containers, PORTS will inspect the containers to ensure there are no leaks, major 
dents, or other structural defects. If such defects are found, PORTS will immediately repack 
the container.

4. Prior to all return shipments, the TSD facility will sample containers of treatment residue, as 
detailed in "Test Methods for Evaluation of Solid Waste, Physical/Chemical Methods" (EPA 
S W-846), then affix chain of custody seals to ensure that the container has not been tampered 
with or had any material added to or removed from the container. The chain of custody seal 
will have a unique number assigned to it that will be reported on the manifest.

5. The following paperwork will be reviewed before PORTS signs the manifest accepting 
treatment residues from any treatment process for storage:

• Hazardous waste manifests.

• LDR notification stating whether the residue meets treatment standards or not.

• Lab analysis results received from the treatment, storage or disposal facility 
confirming the LDR determination.

• Back-up lab analysis, performed by PORTS, that confirms any other hazardous 
designations attached to the waste (i.e., because of treatment, heavy metals may have 
concentrated in the waste, thus causing the residue to become a TCLP characteristic 
hazardous waste).

6. PORTS will ensure that labeling of the drums is correct, i.e., that there are appropriate 
hazardous waste labels, radioactive labels, etc.

7. The paperwork, referenced in Paragraph 5 above, will be maintained in a file with all of the 
original shipping manifests and Waste Container Tracking forms. This file will provide for 
matching of documentation of waste that has been shipped off-site to the documentation of 
the proportion of waste that is returned as residues. The file will be for a specifically defined 
period of time and will collect all documentation for off-site shipments and residues returned 
during that period. This documentation will become a part of the operating record.

8. If a significant discrepancy is found (e.g., number of drums does not match the manifest, 
weight of the bulk waste containers is not within 10 percent of the manifested waste, chain of 
custody seals do not match or are broken, etc.), PORTS will accept the wastes and will 
contact the appropriate TSD facility personnel to resolve the discrepancy. PORTS waste 
management authorities responsible for the operation of the container storage units will 
determine whether a waste shipment can be accepted.
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9. If PORTS accepts the wastes and the discrepancy is not resolved in 15 days, PORTS will 
immediately submit a letter to the director describing the discrepancy and all attempts to 
resolve it, as well as a copy of the manifest and/or shipping paper at issue. PORTS will notily 
in writing the Director of the

Ohio EPA and the Environmental Background Investigation Unit of the Ohio Attorney General's Office prior 
to receiving for storage any residual waste generated by any person other than DOE.

C-2F ADDITIONAL REQUIREMENTS FOR FACILITIES HANDLING IGNITABLE, REACTIVE
OR INCOMPATIBLE WASTES [3745-54-13(B)(6), 3745-54-17]

Specific information regarding waste types stored at PORTS is provided in Section C-1. Ignitable, reactive 
and/or incompatible wastes are stored as described in Section D-la(3). Additional requirements apply 
to the storage of ignitable, reactive, or incompatible wastes. The special precautions taken for these wastes are 
described in Sections D-1 and F-5 of this application, and are only summarized in this section.

In general, PORTS prevents the mixing of incompatible wastes in containers by only accumulating wastes 
from the same waste stream. Similarly, containers of wastes are only stored with other wastes of the same type 
wherever possible. Where it is necessary to store a variety of waste types in the same container (e.g., lab packs) 
or containers of different waste types in proximity to each other, the waste types are carefully reviewed by 
PORTS waste management personnel responsible for the operation of the storage areas to ensure compatibility 
and appropriate container storage configurations. This review involves investigation of the processes 
generating the wastes, researching of references including, but not limited to the latest editions of EPA manual 
No. 600/2-80-076, "A Method for Determining the Compatibility of Hazardous Waste," "Lange's Handbook 
of Chemistry," "Bretherick's Handbook of Reactive Chemical Hazards," "The Merck Index," "Handbook of 
Chemistry and Physics," "Hazardous Chemicals Desk Reference," "Dangerous Properties of Industrial 
Materials," 40 CFR 264 Appendix V, and other appropriate documents. Compatibility testing with very small 
amounts of wastes may be performed in the PORTS laboratory facilities. Compatibility testing will be limited 
to simple mixing procedures conducted under controlled conditions.

Special precautions are required for the management of ignitable or reactive wastes. Ignitable wastes are 
separated and protected from sources of ignition or reaction including but not limited to open flames, smoking, 
cutting and welding, hot surfaces, frictional heat, sparks (static, electrical, or mechanical), spontaneous ignition 
(i.e., from heat-producing chemical reactions), and radiant heat. "No Smoking" signs are conspicuously placed 
where there is a hazard from ignitable or reactive wastes.

C-3 LAND DISPOSAL RESTRICTIONS [3745-270]

Land Disposal Restrictions (LDRs) apply to hazardous wastes that require treatment prior to being land 
disposed. The Director’s Final Findings and Orders that addresses the storage of land disposal restricted mixed 
wastes at PORTS and development/revision of the Site Treatment Plan were signed in 1995. Attachment C. 1 
provides the 1995 Director’s Final Findings and Orders.

C-3A WASTE CHARACTERIZATION ]3745-54-13(A)(l), 3745-270-03, 3745-270-07, 3745-270-31, 
3745-270-34, 3745-270-37]
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Each hazardous waste generated by and/or stored at PORTS is discussed in Section C-1 and summarized 
in Table C-1. Table C-1 notes whether the waste was characterized by analytical knowledge and/or process 
knowledge. Corresponding analytical results are provided in Appendix C-1. PORTS conservatively assumes 
that all hazardous wastes generated require treatment prior to land disposal until they are proven to meet 
treatment standards through analysis as described in Section C-2. This is done by determining if the hazardous 
waste meets the treatment standards in OAC 3745-270-40, 3745-270-45, or 3745-270-49.

C-3A(1) DILUTION PROHIBITION AS A SUBSTITUTE FOR TREATMENT [3745-270-03]

PORTS will not use dilution as a method to treat hazardous waste and treatment residues that are 
restricted from land disposal with the exception that characteristic liquid wastes may be treated in a unit that 
discharges to waters of the United States if approved by Ohio EPA.

C-3A (2) WASTE SPECIFIC PROHIBITIONS - DIOXIN CONTAINING WASTES [3745-270-31]

Laboratory operations at PORTS may generate waste unused chemieals including 2,4,5-TP (silvex), 
pentachlorophenol; 2,3,4,6-tetrachlorophenol; 2,4,5-trichlorophenol; 2,4,6-trichlorophenol, 2,4,5-T, 
2,3,4,5-tetrachlorophenol, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol which can be identified as F027 
hazardous wastes based on a knowledge of how they are generated. F027 hazardous wastes are prohibited 
from land disposal unless they are treated according to the treatment standards in OAC 3745-270-40 through 
49.

C-3A(3) WASTE SPECIFIC PROHIBITIONS - TOXICITY CHARACTERISTIC METAL WASTE 
[3745-270-34]

PORTS may generate waste that exhibit toxicity characteristic for one or more metals and are prohibited 
from land disposal unless they are treated according to the treatment standards in OAC 3745-270-40 through 
49. Waste determinations will be made by either lab analysis or process knowledge in order to determine if the 
wastes meet the treatment standards.

C-3A(4) WASTE SPECIFIC PROHIBITIONS - WASTES WITH IGNITABLE AND CORROSIVE 
CHARACTERISTICS [3745-270-37]

PORTS may generate waste that exhibit ignitable (DOOl) and corrosive (D002) characteristics. These 
wastes are not managed in systems that are regulated by the Clean Water Act nor are these wastes managed in 
injected wells These wastes are prohibited from land disposal until these wastes are treated to meet the 
requirements of 3745-270-40.
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C-3B NOTIFICATION AND CERTIFICATION REQUIREMENTS: [3745-270-07]

The following sections present procedures that PORTS follows for preparing and maintaining applicable 
notifications and certifications for generators. Further, PORTS may ship hazardous waste offsite for treatment 
and have the associated treatment residuals returned to PORTS for further management. The procedure for 
preparing and maintaining applicable notifications and certifications for wastes to be further managed are also 
detailed in the following sections.

C-3B(1) RETENTION OF GENERATOR NOTICES AND CERTIFICATIONS ]3745-270-07(A)]
PORTS has identified the wastes generated at the facility that are restricted from land disposal in the Site 

Treatment Plan for Mixed Wastes, as required by the Federal Facilities Compliance Act and the Ohio EPA 
Director’s Findings and Orders. Further, as detailed in the waste analysis plan (Section C-2) all waste streams 
at PORTS except for unused laboratory and non-laboratory commercial products will be analyzed on a periodic 
basis. In addition, PORTS may be shipping hazardous wastes for treatment off-site, and may receive the 
associated treatment residues from the TSD Facility. Therefore, PORTS must re-review and maintain all 
notices and certification submitted by the original generator (PORTS) prior to acceptance and storage of this 
residue as part of the requirements of this section.

The generator of treatment residues that will be returned to PORTS is required to notify the PORTS 
storage facility in writing that the wastes being sent to the facility are subject to LDRs. At a minimum, this 
written notice will include the following information with each shipment of waste:

• U.S. EPA Hazardous Waste Number(s).
• The corresponding treatment standards and all applicable prohibitions set forth in OAC 3745-270.
• The manifest number associated with the shipment of waste.
• Waste analysis data as available.

For treatment residues returned to PORTS that PORTS determines could be land disposed without further 
treatment, each shipment of waste will be accompanied by a written notification and certification to the 
disposal facility. The written notification will contain the information detailed previously. The certification will 
be signed by an authorized representative and state the following:

"1 certify under penalty of law that 1 personally have examined and am familiar with the 
waste through analysis and testing or through knowledge of the waste to support this 
certification that the waste complies with the treatment standards specified in Rules 
3745-270-40 through 3745-270-49 of the Administrative Code. 1 believe that the information 
I submitted is true, accurate and complete. I am aware that there are significant penalties for 
submitting a false certification, including the possibility of a fine and imprisonment."

PORTS will maintain information, in addition to what is provided in Appendix C-1, whieh was utilized to 
determine if the waste was subject to land disposal regulations onsite in the operating record. This information 
could include MSDS, process information, analytical testing, or other supporting data.

PORTS will maintain eopies of all notices, certifications, demonstrations, waste analysis data, and other 
documentation as a part of this subsection in the operating record for at least 5 years after the waste that is the 
subject of the documentation was sent to an onsite or offsite treatment, storage, or disposal facility. PORTS
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understands that the 5 year period is automatically extended during the course of any unresolved enforcement 
action regarding the regulated activity or as requested by the director.

NOTIFICATION AND CERTIFICATION OF WASTES TO BE FURTHER MANAGED 
[3745-270-07(A)(2)l

Many of the hazardous wastes generated at PORTS are required under the LDRs to meet specific 
treatment standards or are required to be treated in a specified manner. Wastes are subject to fiirther regulation 
if it is determined that the waste belongs to one of several categories. The categories are as follows:

• Dioxin-containing wastes.
• Toxicity characteristic metal wastes.
• Ignitable and corrosive characteristic wastes.
• Newly identified organic toxicity characteristic wastes.

PORTS sends hazardous wastes offsite for treatment and anticipates shipment of wastes offsite for final 
disposal. Therefore, as required under this section, PORTS will ensure the reeeiving facilities will be notified 
that they are receiving a hazardous waste that is subject to further regulation, in accordance with OAC 
3745-270-07(A). This is accomplished by utilizing a form that is provided by the disposal facility or by 
PORTS. The completed form identifies the U.S. EPA hazardous waste identification number, the 
corresponding treatment standards and applicable prohibitions, the manifest number associated with the waste 
shipment, and the waste analysis data where available. The information regarding applicable treatment 
standards will include those treatment standards for waste FOOl through F005 and underlying hazardous 
constituents. Treatment standards for all other restricted wastes will either be included or be referenced by 
including on the notification the following information;

• The applicable wastewater or non-wastewater designation.

• The applicable subdivisions within a waste code based on waste-specific criteria (e.g., D003 reactive 
cyanides).

• The regulation(s) where the applicable standards appear.

Where the applicable treatment standards are expressed as specified technologies, the applicable 
five-letter treatment code (e.g., Incin, Wetox) will also be listed.

If it is determined that hazardous wastes from PORTS can be land disposed without fiirther treatment, 
PORTS will submit to the treatment, storage, or land disposal facility a notice of certification stating that the 
waste meets the applicable treatment standards set forth in OAC 3745-270-40 through 3745-270-49. This will 
be accomplished by utilizing a form that is provided by the disposal facility or by PORTS. The completed form 
identifies the U.S. EPA hazardous waste identification number, the eorresponding treatment standards and 
applicable prohibitions, the manifest number associated with the waste shipment, and the waste analysis data 
where available. The information regarding applicable treatment standards will include those treatment 
standards for wastes FOOl through F005 and underlying hazardous constituents. Treatment standards for all 
other restricted wastes will either be included or be referenced by including on the notification the following 
information:
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• The applicable wastewater or non-wastewater designation.

• The applicable subdivisions within a waste code based on waste specific-specific criteria (e.g., 
D003 reactive cyanides).

• The regulation(s) where the applicable standards appear.

Where the applicable treatment standards are expressed as specified technologies, the applicable 
five-letter treatment code (e.g., Incin, Wetox) will also be listed.

The certification statement shall be signed by a representative that is authorized by U.S. DOE for this 
purpose. The certification statement will read as follows:

"I certify under penalty of law that I personally have examined and am familiar with the 
waste through analysis and testing or through knowledge of the waste to support this 
certification that the waste complies with the treatment standards specified in rules 
3745-270-40 through 3745-270-49 of the Administrative Code. I believe that the information 
I submitted is true, accurate and complete. I am aware that there are significant penalties for 
submitting a false certification, including the possibility of a fine and imprisonment."

Copies of the certification and TSD facility notification will be maintained in the operating record at 
PORTS for a minimum of 5 years.

Current U.S. DOE policy requires that all wastes generated at PORTS that are commercially treated or 
disposed of be free of any radionuclide that was added as a result of PORTS operations. Consequently, all of 
the hazardous wastes generated at PORTS are currently assumed to include radioactive material from DOE 
operations and are stored onsite as mixed (hazardous and radioactive) waste. In addition, wastes determined to 
be mixed wastes are managed at PORTS or another DOE facility until approved treatment and disposal 
methods for mixed wastes are available. If sufficient documentation is developed to demonstrate that a waste 
contains no added radioactive constituents, the waste will be shipped offsite to a commercial treatment, storage, 
disposal, or recycling facility.

The storage of mixed waste will extend beyond 1 year, as allowed by the Federal Facilities Compliance 
Act and the Director’s Findings and Orders in accordance with the Site Treatment Plan for Mixed Wastes. 
PORTS will make every effort to remove the waste from storage for shipment to treatment and/or disposal 
facilities, in a timely manner, as these options become available. The Site Treatment Plan for Mixed Wastes 
has been developed and approved by the Ohio EPA, and is updated annually. The Site Treatment Plan 
accounts for the mixed waste that will require storage for longer than one year and establishes milestones for 
dispositioning the waste.

PORTS conservatively assumes that all hazardous wastes generated require treatment prior to land 
disposal until they are proven to meet treatment standards through analysis as described in Section C-2. All 
waste analysis data will be maintained in the facility operating record for a minimum of 5 years.

From time to time, PORTS will manage a restricted hazardous waste subsequent to the point of generation 
that will be excluded from the definition of waste or hazardous waste or exempt from regulation under 
Chapters 3745-50 to 3745-69 of the Administrative Code. These wastes or hazardous wastes are excluded or 
exempted under OAC 3745-51-02 to 3745-51-06. In order to comply with OAC 3745-270-07(A)(5), a 
one-time notice-to-file will be placed in the facility operating record. The notice-to-file will state the 
generation, subsequent exclusion from the definition of waste or hazardous waste or exemption from regulation
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under OAC chapters 3745-50 to 3745-69, and the disposition of the waste. An example of such an exclusion 
is a point source discharge from industrial wastewater treatment [OAC 3745-51-04 (A)(2)].

follows;
Examples of restricted wastes that will be further managed under the one-time notice-to-file are as

• Solvent-contaminated groundwater that will be managed at the X-622, X-623, X-624, and X- 
627 water treatment facilities permitted by a National Pollutant Discharge Elimination System 
(NPDES) permit under the Clean Water Act. The groundwater will be processed through 
activated carbon treatment columns to remove solvents that contaminate the groundwater. 
The water will be discharged through an NPDES permitted discharge point. The carbon, 
when spent, will be managed as a hazardous waste.

All one-time notices-to-flle will be maintained in the facility operating record for a minimum of 5 years.

PORTS has onsite laboratory facilities that use an extensive variety of laboratory chemicals. Additionally, 
a limited number of laboratory grade chemicals are utilized in the process or maintenance areas for specialized 
purposes. Small quantity commercial products are also used throughout the plant site. Periodically, there is a 
collection of these chemicals or products from throughout PORTS due to the chemicals no longer being used 
or the shelf life of the product has been exceeded. These wastes wilt often be packaged for disposal in a 
"labpack."

Regarding labpacks, compliance with OAC 3745-270-07(A)(9) will be demonstrated by entering a 
one-time notice-to-file into the operating record that states that chemicals listed under and OAC 3745-270-42 
are properly packaged. Manifests and certification statements will be forwarded with the waste shipments to 
the TSD facility. The certification statements will contain the wording as stated in OAC 3745-270-07(A)(7), as 
appropriate, and will be signed by a person authorized by the U.S. DOE to perform that function.

Copies of the notice-to-file and the certification statement will be maintained in the facility operating 
record for a minimum of 5 years.

C-3C ADDITIONAL REQUIREMENTS PERTAINING TO STORAGE OF RESTRICTED WASTES 
[3745-270-50]

C-3C(1) RESTRICTED WASTES STORED IN CONTAINERS: [3745-270-50(A)(2)(a)J

All containers of restricted wastes are labeled or marked with, at a minimum, the words "Hazardous 
Waste", the accumulation start date, and the identity of the container contents. Example labels are shown in 
Figures D-4 through D-5. The identity of the container contents is given by the container identification 
numbers and/or bar code labels which are also applied to the containers for tracking purposes. Other labels and 
markings are applied as applicable and required.
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C-3C(2) STORAGE OF LIQUID PCB WASTES [3745-270-50(F)]

Pursuant to OAC 3745-270-50(F), the owner/operator of a facility storing liquid hazardous wastes 
containing concentrations of PCBs greater than or equal to 50 ppm, must demonstrate that the facility meets the 
requirements of 40 CFR 761.65(B).

PORTS stores liquid hazardous wastes containing PCBs in concentrations greater than or equal to 50 ppm 
in the storage units in X-326. These storage units are completely enclosed and have been constructed with an 
adequate floor which has a continuous 6 inch high perimeter curb with the exception of the X-326 unit. The 
containment volume of all storage areas are equal to at least two times the internal volume of the largest PCB 
container or 25 percent of total internal volume of all PCB articles and PCB containers. There are no drain 
valves, floor drains, expansion joints, sewer lines, or other openings that would permit liquids to flow from the 
storage area. The floors and curbing have been constructed of continuous smooth and impervious materials to 
prevent or minimize penetration of PCBs. Existing expansion joints in the floor are sealed with an impervious 
flexible sealing compound.

Certain mixed wastes with Toxic Substance Control Act (TSCA) regulated PCBs are stored in five-inch 
polybottles in areas X-326 with one inch to one and a half inch curbing. These storage arrangements are 
necessary to avoid a potential nuclear criticality incident and are allowed under a DOE-EPA TSCA Federal 
Facilities Compliance Agreement.

A nuclear criticality incident is an uncontrolled self sustained chain reaction in a fissionable material. At 
PORTS, the fissionable material is the U-235 isotope of uranium. A nuclear criticality accident releases an 
intense, lethal burst of radiation and generates highly radioactive fission products. All nuclear facilities use 
strict, very formal control measures mandated by the DOE or the Nuclear Regulatory Commission (NRC) to 
prevent such accidents.

The control of storage geometry is commonly used to assure safety. Special geometries are carefully 
designed to make a criticality accident very unlikely. These configurations usually involve small cylinders and 
thin slabs that allow neutrons to escape rather than initiating fission. Wastes from fissile material areas must be 
assumed to contain unsafe amounts of fissionable material, and such wastes are necessarily stored in controlled 
geometries.

Fissionable wastes are usually stored in 5-inch internal diameter "polybottles" or cans with controlled 
geometries. These special containers are placed in carefully designed storage arrays, where geometry 
minimizes interaction from neutrons in adjacent containers. Credible accident scenarios are analyzed and 
controls are implemented to assure that spillage cannot create a nuclear safety hazard. Dike heights are limited 
so that a "slab" of spilled material cannot assume an unfavorable geometry. The fissionable materials processed 
at the Portsmouth Site dictate a maximum dike height of 1.0 to 1.5 inches, depending upon the materials and 
the storage geometries.

The arrangement of each storage area is rigidly maintained through a formal system of inspection and 
configuration control. The nuclear safety standards employed are those required by DOE, which are based 
upon the nationally accepted standards of the American Nuclear Society.

DOE signed a Federal Facilities Compliance Agreement (FFCA) with the U.S. Environmental Protection 
Agency on February 20, 1992, that recognizes the criticality concerns and the use of 5-inch polybottles for 
PCBs in waste from high uranium assay areas. Additionally, EPA is pursuing a proposed rulemaking that 
would authorize exceptions for storage requirements due to this criticality concern. The X-326 Unit is not
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located below the 100-year flood elevation. The entire PORTS Site is located above the 100-year flood 
elevation, as discussed in Section B-3 of this application.

All non-radioactive restricted waste containing greater than 50 ppm PCBs that are accumulated for storage 
in the X-326 container storage unit will be removed for disposal or for treatment within one year of the date 
these wastes are first placed into storage. The Federal Facilities Compliance Agreement signed by PORTS, 
DOE, and EPA on February 20,1992, authorizes DOE to store radioactive PCB waste longer than 1 year due 
to lack of disposal capacity.

C-3D EXEMPTION FROM LAND DISPOSAL RESTRICTIONS

The storage of mixed waste will extend beyond 1 year, as allowed by the Federal Facilities Compliance 
Act and the Director’s Findings and Orders in accordance with the Site Treatment Plan for Mixed Wastes. 
PORTS will make every effort to remove the waste from storage for shipment to treatment and/or disposal 
facilities, in a timely manner, as these options become available. The Site Treatment Plan for Mixed Wastes 
has been developed and approved by the Ohio EPA, and is updated annually. The Site Treatment Plan 
accounts for the mixed waste that will require storage for longer than one year and establishes milestones for 
dispositioning the waste.

C-4 QUALITY ASSURANCE/QUALITY CONTROL

PORTS maintains a quality assurance/quality control program that complies with the requirements of 
Chapter 1 of SW-846 to ensure that the data collected under this sampling analysis plan is complete, accurate, 
and defensible in order to properly manage and dispose of waste in accordance with the RCRA Permit. In 

order to meet these requirements, PORTS has developed a systematic approach for developing and 
implementing sampling procedures that ensures that quality assurance and quality control (QA/QC) is 
integrated into the sample collection and data management process. The implementation of this approach is 
outlined below.

C-4A SAMPLING PROTOCOL

Prior to field activities, a sampling protocol is developed to document the number of samples to be 
collected, the waste containers or field locations to be sampled, and the number of samples to be collected for 
each location. The sampling protocol designates the analytical methods that will be used to analyze the 
samples. The sampling protocol will identify the sample hold times and preservation requirements that are 
required to meet the analytical method requirements. The sampling protocol will document the detection limits 
that are required in order to meet the waste verification program requirements. The sampling protocol will also 
designate the types and frequency of QA samples to be collected in the field. Field blanks, trip blanks, field 
duplicates, matrix spikes, surrogate spikes, and rinseate blanks will be used based on the analysis to be 
performed to identify issues with field contamination, laboratory contamination, sample handling/packaging 
problems, or other issues that may impact data quality. Corrective actions are taken when trends are identified. 
A laboratory readiness assessment is conducted to verify that both the laboratory and the sample collection 
team are aware of sample quantities, sample container requirements, number of samples to be collected, and 
hold time/preservation requirements.
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C-4B SAMPLING PERSONNEL

Personnel performing sampling will be trained on sampling techniques, maintenance and 
decontamination procedures, sample management requirements, record keeping, safety requirements associated 
with the sampling event, and QA/QC requirements. Personnel performing sampling will maintain log books, 
chain-of- custody (COC), sample labels, and other records required to provide sufficient information to trace 
data back to sampled containers/locations, methods of sample collection, sampling dates/time, and preservation 
methods. Personnel performing field measurements will be trained on the field measurement method, proper 
calibration requirements for the device, and record keeping requirements for the field measurements. Sampling 
activities are assessed in the field on an annual basis to verily that sampling events conform to the applicable 
methods and QA/QC requirements.

C-4C CHAIN-OF-CUSTODY

To ensure the security of samples from collection to final disposition, a COC form is used. A COC 
form is completed before the transfer of sample custody. The COC form provides an accurate written record 
that can be used to trace the possession and handling of samples from the time of collection through data 
analysis and reporting. The basic components of the COC process include sample labels, field records, and 
COC forms.

C-4D DATA MANAGEMENT AND REVIEW

Analytical data are obtained from the analytical laboratory in written as well as digital format. These 
records are reviewed to ensure data completeness, detection limits are acceptable, hold times/preservation 
requirements were met, and that QA/QC samples indicate that the data is valid. Analytical records are 
maintained as either hard copy or scanned electronic records as part of the operating record for the permit.

The laboratory review of the analytical results include laboratory QA/QC samples (i.e. calibrations, 
holding times, spikes) required by analytical procedures. Analytical data not meeting the prescribed quality, as 
described in the analytical procedure, are qualified by the laboratory and reported. If an inquiry into a 
laboratory result is necessary, the laboratory is contacted and the QA file is reviewed.
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TABLE C-1 SUMMARY OF GENERATED WASTE STREAMS

Plant-Wide Waste Streams (PW)

Waste Stream and 
Identification
Number

Waste Codes Primary Constituents Physical
Form

Basis for 
Characterization

Treatment Standards for 
Hazardous Waste'

Debris
(PW-201)

All Codes Varies
S Analytical, Process 

knowledge
(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Soil
(PW-202) All Codes Varies S Analytical, Process 

knowledge
(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Aqueous Liquids 
(PW-203)

All Codes Varies L Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Combustible
Liquids
(PW-204)

All Codes Varies L Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Sludge
(PW-205) All Codes Varies S Analytical, Process 

knowledge
(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Solid Process
Residues
(PW-206)

All Codes Varies S Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Spent Activated
Carbon
(PW-207)

D018 Benzene L,S Analytical, Process 
knowledge

10 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

D019 Carbon tetracbloride L,S Analytical, Process 
knowledge

6.0 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

D022 Chloroform L,S Analytical, Process 
knowledge

6.0 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

D028 l,2-Dichloroethane L,S Analytical, Process 
knowledge

6.0 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

D029 1,1-Dichloroethylene L,S Analytical, Process 
knowledge

6.0 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

D040 Trichloroethylene L,S Analytical, Process 
knowledge

6.0 and meet 40 CFR 268.48 
and OAC 3745-270-48 
standards

FOOl 1,1,1-
Trichloroethane,
Trichloroethylene

L,S Analytical, Process 
knowledge

6.0
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SUMMARY OF GENERATED WASTE STREAMS (continued)

Plant-Wide Waste Streams (PW)

Waste Stream and 
Identification
Number

Waste Codes Primary Constituents Physical
Form

Basis for 
Characterization

Treatment Standards for 
Hazardous Waste'

Or Other
Codes

Varies L,S Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Mercury Containing
Wastes
(PW-208)

D009 Mercury S,L Process knowledge IMERC; or RMERC

All Other
Codes

Varies S Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Labpacks
(PW-209)

All Codes Varies L,S Analytical, Process 
knowledge

(reference 40 CFR 268.40 and 
OAC 3745-270-40)

Containerized
Gases
(PW-210)

DOOl
Various Ignitables G Process knowledge DEACT and meet 40 CFR

268.48 and OAC 3745-270-48 
standards

D003 Various Reactives G Process knowledge DEACT

VariousListe 
d Waste
Codes

RCRA Listed
Products

G Process knowledge (reference 40 CFR 268.40 and 
OAC 3745-270-40)

' Concentration in mg/kg unless noted as “mg/L TCLP”; or Technology Code. 
L = Liquid S = Solid G = Gas
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TABLE C-2 WASTE ANALYSIS PLAN

WASTE STREAM TYPE 
AND

IDENTIFICATION
NUMBER

PARAMETERS
FREQUENCY OF 

ANALYSIS (Annual) RATIONALE*

Debris Visual Inspection 20% of containers. Verily waste description

PW-201 Test for metals (including mercury) 
Test for volatile organic compounds 
Test for semi-volatile organic 
compounds

10% of containers. Verify waste description and proper waste 
segregation
Determine parameter concentration for waste 
acceptance criteria.

Uranium
Technetium

As required for TSD 
acceptance.

Determine radioactive constituents.

Soil Visual Inspection 20% of containers Verify waste description

PW-202 Test for metals (including mercury) 
Test for volatile organic compounds 
Test for semi-volatile organic 
compounds

10% of containers Verify waste description and proper waste 
segregation
Determine parameter concentration for waste 
acceptance criteria.

Uranium
Technetium

As required for TSD 
acceptance

Determine radioactive constituents.

Aqueous Liquids Visual Inspection 20% of containers. Venfy waste description.

PW-203 pH
Test for metals (including mercury) 
Test for volatile organic compounds 
Test for semi-volatile organic 
compounds

10% of containers Verify waste description. Determine 
characteristics of waste. Proper waste 
segregation.
Determine parameter concentration for waste 
acceptance critena

Uranium
Technetium

As required for TSD 
acceptance

Determine radioactive eonstituents.

Combustible Liquids Visual Inspection 20% of containers. Verify waste description.

PW-204 Flash point
Test for metals (including mercury) 
Test for volatile organic compounds 
Test for semi-volatile organic 
compounds

10% of containers. Verify waste description. Proper waste 
segregation.

Determine parameter coneentration for waste 
acceptance criteria.

Uranium
Technetium

As required for TSD 
acceptance

Determination of radioactive constituents.

Sludge Visual Inspection 20% of containers. Verify waste description.

PW-205
Test for metals (including mercury) 
Test for volatile organic compounds 
Test for semi-volatile organic

10% of containers. Verify waste description and proper waste 
segregation.
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WASTE STREAM TYPE FREQUENCY OF
AND PARAMETERS ANALYSIS (Annual) RATIONALE*

IDENTIFICATION
NUMBER

compounds Determine parameter concentration for waste
PW-205 (Cont) acceptance criteria.

Uranium As required for TSD Determine radioactive constituents.
Technetium acceptance

Process Residue Solids Visual Inspection (unless health and 20% of containers. Verily waste description, except in cases
safety concerns dictate otherwise) where exposure health and safety concerns

(Trap material, incinerator ash, 
ion exchange resins, etc )

dictate otherwise.

Test for metals (including mercury) 10% of containers. Verily waste description and proper waste
PW-206 Test for volatile organic compounds 

Test for semi-volatile organic
segregation.

compounds Determine parameter concentration for waste 
acceptance criteria. I

Uranium As required for TSD Determine radioactive constituents.
Technetium acceptance

Spent Activated Carbon Visual Inspection 20% of containers. Venfy waste description.

PW-207 Test for metals 10% of containers. Verify waste description and proper waste 1
Test for volatile organic compounds 
Test for semi-volatile organic

segregation 1

compounds Determine parameter concentration for waste 
acceptance criteria.

Uranium As required for TSD Determination of radioactive constituents
Technetium acceptance

Mercury Containing Wastes Visual Inspection 20% of containers. Verify waste description.

PW-208 Test for metals (including mercury) 10% of containers. Determine parameter concentration for waste 
acceptance criteria.

Determine parameter concentration for waste 
acceptance criteria.

Uranium As required for TSD Determine radioactive constituents.
Technetium acceptance

Labpacks Visual Inspection All containers. Verify waste description.

PW-209
Characteristic compounds or solutions Not analyzed. Knowledge of materials based on containers 

labels and/or MSDS.

Compounds listed in OAC 3745-51- 
33(E) and (F) [40 CFR 261.33(e) and Not analyzed. Knowledge of materials based on containers
(01 labels and/or MSDS.

Containerized Gases Visual Inspection All containers. Verify waste description

PW-210
Charactenstic compounds or solutions Not analyzed. Knowledge of materials based on containers 

labels and/or MSDS

The rationale correlates to the purpose or reason that specific parameters are analyzed.
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ATTACHMENT C.l
1995 DIRECTOR’S FINAL FINDINGS AND ORDERS
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Issue Date: October 4, 1995 

Effective Date: October 4, 19'95

BEFORE THE
OHIO ENVIRONMENTAL PROTECTION AGENCY

In the Matter Of:

United States Department of Energy 
Portsmouth Gaseous Diffusion Plant 
P.O. Box 700
Piketon, Ohio 45661-0700

Director's Final 
Findings and Orders

Respondent

It is hereby agreed by and among the parties hereto as follows:

I. JURISDICTION

These Director's Rnai Findings and Orders ("Orders") are issued to the United 
States Department of Energy ("Respondent" or "DOE") pursuant to the authority 
vested in the Director of Environmental Protection ("Director") under Chapters 3734. 
and 3745.''of the Ohio Revised Code ("ORC"),

II. PARTIES BOUND

These Orders shall apply to and be binding upon the Respondent, its assigns, 
and successors in interest. No change in ownership or operation of the Facility will in 
any way alter the Respondent's responsibilities under these Orders. Except as 
otherwise expressly provided herein, the Respondent's obligations under these Orders 
may be altered only by wrinen approval of the Director.

OHIO E.P.A.
OCT-4 S5

>:m[RCD DiRECiOR'S JDURKAL I ceiify this to be a true and accurate copy of the 
document as tiled in the records of the Ohio 

Environmental Protection Agency.
By: l(Y\aJu^ Data
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III. DFFINITIQNS

Unless otherwise stated below, all terms used in these Orders shall have the 
same meaning as used in Chapter 3734. of the ORC and the regulations promulgated 
thereunder.

Milestone:

A "milestone" is a fixed, firm, and enforceable date as set forth in the approved 
STP. A milestone is a requirement and is enforceable. Milestones correspond 
to the categories of milestones set forth in Order I.B.

Revision:

A "revision" is a change to the approved STP which requires, for those affected 
portions of the STP, public notice by the Ohio EPA of availability of the revised 
STP, and consultation by Ohio EPA with affected states and U.S. EPA, 
pursuant to these Orders and Section 105 of the Federal Facility Compliance 
Act, 42 U.S.C. Section 6939c(b)(4). A revision shall include: (a) the addition 
or deletion of a treatment facility or a treatment technology with respect to the 
approved STP; and (b) an extension of milestone for a period greater than sixty 
(60) days. However, changes In waste volume, the addition or deletion of 
wastes or waste types, extensions of milestones for a period less than or equal 
to sixty (60) days, or changes to target dates shall not, by themselves, 
constitute revisions.

Target-Date:

A "target date" is an anticipated completion date for a task that has not been 
designated as a milestone and shall be a goal for accomplishing a designated 
task. A target date is not a requirement and is not enforceable. Target dates 
correspond to the categories of target dates set forth in Order I.B.

Unavoidable Delay:

An event of "unavoidable delay" means any event beyond the control of DOE 
which prevents or delays performance of any obligation required by the 
approved STP and these Orders, and which could not be overcome by due

I certify this to be s true and accurate copy of tfi< 
oi-.ciSi dccumeni as fii^d in tr.-» t-tcorcis of the Ohio 
Envi.'or.me.nial Proisaicn Acsncy.

By: Date
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diligence on the part of DOE.

Funding Availability or Available Funds:

"Funding Availability" or "Available Funds" means: (1) DOE's-Ports Waste 
Management (WM) budget allocation, for determinations with respect to 
milestones for the current FY; and (2) DOE's-Ports Environmental Management 
(EM) budget allocation (i.e. Environmental Restoration and WM 
budget allocation or EM target funding level for the Facility), for 
determinations with respect to other schedules (e.g. FY +1, FY + 2 milestones).

IV. FINDINGS OF FACT

1. The United States Department of Energy ("Respondent") owns the Portsmouth 
Gaseous Diffusion Plant, a uranium enrichment facility, located In Pike County, 
Ohio, approximately twenty (20) miles north of the City of Portsmouth 
("facility").

2. Lockheed Martin Energy Systems, Inc. fka Martin Marietta Energy Systems, a 
Delaware corporation, licensed to do business in the State of Ohio on March 
2, 1984, co-operates Respondent's hazardous and mixed waste management 
storage facilities and activities at the Facility. The United States Enrichment 
Corporation ("USEC") has, since July 1, 1993, leased and operated the uranium 
enrichment facilities and activities at the Facility.

3. The Respondent is a "person" as defined in Sections 1.59 and 3734.01 of the 
ORC and rule 3745-50-10 of the Ohio Administrative Code ("OAC").

4. At the Facility, the Respondent and USEC generate "hazardous waste" as that 
term is defined by Section 3734.01 of the ORC and rules 3745-50-10 and 
3745-51-03 of the OAC.

5. Mixed waste is defined as waste containing both a hazardous waste subject to 
the Resource Conservation and Recovery Act of 1976, 42 U.S.C. Section 6901 
et seq, as amended ("RCRA"), and a source, special nuclear, or by-product 
material subject to the Atomic Energy Act of 1954, 42 U.S.C. Section 2011 
et seq, as amended ("AEA").

= i?' accurate copy of the

By: ri'VlAy Cj.^j
Data
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6. The Ohio EPA received final authorization froth the U.S.. Environmental 
Prelection Agency to regulate the hazardous waste component of mixed waste 
on June 30, 1989 (54 FR 27173F.

7. At the Facility, Respondent and USEC has generated, continues to generate, 
and Respondent is storing mixed wastes subject to OAC rules 3745-59-30 
(solvent vyastes), 3745-59-32 (California list wastes), 3745-59-33 (first third 
wastes), 3745-59-34 (second third wastes), and 3745-59-35 (third third 
wastes), hereinafter referred to as land disposal restricted ("LDR") mixed 
wastes. Further, Respondent also stores mixed wastes generated by USEC.

8. The Respondent has represented to the Ohio Environmental Protection Agency 
("Ohio EPA") that the treatment capability or capacity for these LDR mixed 
wastes is presently inadequate or unavailable.

9 . Subject to certain conditions specified therein, OAC rule 3745-59-50 prohibits 
the storage of LDR mixed wastes at the Facility for longer than one (1) year. 
See also 42 U.S.C. Section 6924{j) and 40 Code of Federal Regulations, Part 
268.

10. Section 105 of the Federal Facility Compliance Act of 1992 ("FFCA"), 42 
U.S.C. Section 6939c, enacted October 6, 1.992, requires the Secretary of 
Energy to develop and submit to the Ohio EPA, for review and approval, 
approval with modifications, or disapproval, a plan for the development of 
treatment capacities and technologies to treat all of the mixed waste at the 
Facility. Section 105 of the FFCA further provides for the Ohio EPA to consider 
the need for regional treatment facilities, to consult with the Administrator of 
the United States Environmental Protection Agency ("U.S. EPA") and any other 
state in which a facility affected by the plan is located, and to consider public 
comments in making its determination on the plan. Section 105 of the FFCA 
further provides for the Ohio EPA to approve, approve with modifications, or 
disapprove the plan within six (6) months after receipt of the plan (hereinafter, 
"Site Treatment Plan" or "STP").

11. Section 102(a) of the FFCA, 42 U.S.C. Section 6961(a), provides that each 
department, agency, and instrumentality of the executive, legislative, and

in'cSid?-?“py ct

D,ie
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judicial branches of the Federal Government (1) having jurisdiction over any 
solid waste management facility or disposal site, or (2) engaged in any activity 
resulting, or which may result, in the disposal or management of solid waste 
or hazardous waste shall be subject to, and comply with, all Federal, State, 
interstate and local requirements,, both substantive and procedural, respecting 
control and abatement of solid waste or hazardous waste disposal and 
management in the same manner, and to the same extent, as any person is 
subject tc such requirements, including the payment of reasonable service 
charges. Section 102(a) also provides that the United States expressly waives 
any immunity otherwise applicable to the United States with respect to such 
substantive or procedural requirements.

Further, Section 102(c) of the FFCA provides that, until October 6, 1995, the 
waiver of sovereign immunity contained in Section 102(a) of the FFCA, with 
respect to civil, criminal, and administrative penalties and fines, shall not apply 
to departments, agencies, and instrumentalities of the executive branch of the 
Federal Government for violations of Section 3004(j) of the Solid Waste 
Disposal Act ("SWDA"), 42 U.S.C. Section 6924(j), Involving storage of mixed 
vyaste that is not subject to an existing agreement, permit, or administrative or 
judicial order, so long as such waste is managed in compliance with all 
applicable requirements.

Section 102(c) of the FF(2A further provides that, after October 6, 1995, the 
waiver of sovereign immunity contained in Section 102(a) of the FFCA, with 
respect to civil, criminal, and administrative penalties and fines, shall apply to 
departments, agencies, and instrumentalities of the executive branch of the 
Federal Government for violations of Section 3004(j) of the SWDA, 42 U.S.C. 
Section 6924(j), involving storage of mixed waste, except that such waiver of 
sovereign immunity shall not apply after October >6, 1995 for violations by the 
Respondent of Section 3004(j) of the SWDA, involving storage of mixed waste, 
so long as the Respondent is in compliance with both: a plan that has been 
submitted and approved pursuant to Section 105 of the FFCA, 42 U.S.C. 
Section 6939c, and which is in effect; and an order requiring compliance with 
such plan which has been issued pursuant to Section 105 of the FFCA, and 
which is in effect.

12. On April 6, 1993, Respondent published a Federal Register notice (58 FR

I ceM=^' 10 b.=? z true sr.d accurate oony of the 
ori:=. ic f.Vid in the recr..-ds of the Ohio 
E.iv=ro::-niruii! Ajency.

By: f Dale fO 9^
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17875) describing its proposed process for developing the Site Treatment Plan. 
("STP") in three phases: the conceptual site treatment plan ("CSTP"), the draft 
site treatment plan ("DSTP"), and a proposed site treatment plan ("PSTP").

13. On October 29, 1993 and September 1, 1994 the Respondent submitted to the 
Ohio EPA a CSTP and a DSTP, respectively.

14. By letter dated February 17, 1994, the Ohio EPA provided comments to 
Respondent on the CSTP.

15. By letters dated October 19, 1994 and October 25, 1994, the Ohio EPA 
provided comments to Respondent on the DSTP.

16. On April 4, 1995, Respondent submitted to Ohio EPA the PSTP for the Facility.

17. On April 27, 1995, the Ohio EPA published a notice of availability of the PSTP, 
and has made the PSTP available to the public upon request; on May 24, 1995 
the Ohio EPA held a public hearing to take public comment on the PSTP for the 
Facility.

18. The Ohio EPA has reviewed the PSTP, has considered the need for regional 
treatment facilities, has consulted with U.S. EPA and states in which a facility 
affected by the PSTP is located, and has considered all public comments 
received by Ohio EPA regarding the PSTP. Based upon such review, 
consultation, and consideration, the Ohio EPA transmitted written comments 
on the PSTP to Respondent on July 6, 1995.

19. On October 2.1995. the Respondent submitted an amended PSTP to Ohio EPA 
in an effort to address Ohio EPA's comments on the PSTP.

20. The Background Volumes of the PSTP and Amended PSTP contain background 
information and underlying assumptions regarding the schedules and treatment 
technologies proposed in the PSTP and amended PSTP.

21. The Ohio EPA has reviewed the Respondent's amended PSTP, has considered 
the need for regional treatment facilities, has consulted with U.S. EPA and 
other affected states, and has reconsidered public comments received regarding

I certify this to be a true and accurate eooy of the 
w.icial ducunsnt as filed in tbs recc.^ds of the Ohio 
Etivironmenisl Protection Agency.

By:_}y\aAA^ Dale fo - 4-94
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the Respondent's PSTP.

22. Pursuant to ORC Section 3734.02(G), the Director of Ohio EPA may by Order 
exempt any person generating, storing, treating, transporting or disposing of 
hazardous waste In such quantities or under such circumstances that, in the 
Director's determination, it is unlikely that public health or safety or the 
environment will be adversely affected thereby, from any requirement to obtain 
a permit or license or comply with the manifest system or other requirements 
of ORC Chapter 3734.

23. Pursuant to ORC Section 3734.02(G), the Director has determined that it is 
unlikely that public health or safety or the environment will be adversely 
affected by the Respondent's storage of LDR mixed waste at operation of the 
Facility provided that the Respondent complies with the requirements set forth 
in the following orders.

24. The Respondent's submittal of the PSTP and the amended PSTP, the Director’s 
approval of the amended PSTP, and the Director’s issuance' of these Orders 
fulfill the requirement of section 105(b) of the FFCA, 42 U.S.C. Section 
6939c(b) with respect to the Facility,

V. ORDERS

The Director hereby issues the following Orders:

1. The Compliance Plan Volume of the amended PSTP submitted to Ohio EPA on 
October 2.1995 (Attachment 1) is hereby approved, subject to the terms and 
conditions specified in these Orders. The Compliance Plan Volume of the 
amended PSTP will hereafter be referred to as the "approved STP". 
Respondent shall implement and comply with the approved STP, in accordance 
with the approved schedules contained therein,, and shall comply with the 
following terms and conditions:

A, Covered Matters:

i. The approved STP and these Orders address storage and treatment of all

'—f ^ ^ Date
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mixed wastes at the Facility, (excluding wastes generated by USEC, 
except as provided in Order no. 2), which are not being stored in 
accordance with the LDR requirements of OAC rule 3745-59-50, 
whether such wastes were generated or accumulated in the past, are 
currently generated or accumulated, or will be generated or accumulated 
in the future.

ii. Notwithstanding Order 1 .A.i, above, the approved STP and Order 1 of 
these Orders do not address the storage or treatment of wastes that are 
exempt under the provisions of 42 U.S.C. Section 6939c(bK1 )(A)(ii) from 
the requirement to prepare a STP, (unless otherwise agreed to by DOE 
and Ohio EPA). Exempted wastes include environmental restoration 
mixed wastes, derived from corrective action and remedial action 
activities, the treatment and storage of which, are governed by the 
Consent Decree entered by the U.S. District Court on September 1, 
1989, in the State of Ohio v. United States Department of Energy, et al., 

, Civil Action No. C2-89-732 and the Administrative Order by Consent, 
EPA Docket No. V-W-90-B-03, effective August 4, 1994, to which Ohio 
EPA is a party.

B. Compliance Schedules:

i. Establishment of Milestones and Target Dates:

Milestones shall be established for a three year rolling period consisting 
of the current federal fiscal year (FY) plus two additional federal fiscal 
years (FY-»-1 and FY-f-2). On the effective date of these Orders, 
enforceable milestones in the approved STP are established for the next 
three federal fiscal years: FY (October 1, 1995 - September 30, 1996); 
FY-M (October 1, 1996 - September 30. 1997); and FY + 2 (October 1. 
1997 - September 30, 1998). After expiration of the current fiscal year, 
what were previously FY -t-1 milestones will become the current fiscal 
year (FY) milestones, what was previously FY -t- 2 milestones will become 
FY 4-1 milestones. The planning schedule activities identified in the 
approved STP as FY + 3 target dates shall be converted to FY + 2 
milestones. All conversions will be automatic and remain in effect, 
unless Respondent notifies Ohio EPA of any need to amend the

I certify this to be a true and accurate copy of the 
official document as filed in the records of the Ohio 
Environmenta! Prelection Agency.

DateBy:
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milestones, pursuant to Order i.D.

Target dates shall be established for the out-years beyond the three year 
rolling milestone period. On the effective date of these Orders, non 
enforceable target dates in the approved STP are established for the out- 
years beyond FY + 2.

In accordance with Section X, Funding, Ohio EPA will consider funding 
availability in reviewing DOE proposals for establishing and adjusting 
milestones and target dates pursuant to these Orders.

ii. Categories of Milestones and Target Dates:

The categories of activities for which milestones and target dates are 
established in the approved STP are listed in the following tables.

Depending upon the status of the facility or treatment options (e.g. 
operations under interim status or at differing stages of development), 
certain types of target dates or milestones may not be necessary, or an 
alternative activity that is more appropriate to the facility or treatment 
approach may be designated, as agreed to by the Parties.

Table 1. Typical schedule for treatment of wastes with existing treatment technologies

Type of Activity Selected for Scheduling as a Target Date and Milestone.

a) submit permit applications (or other documentation] to the appropriate agencydes]
b) procure contract with vendor
c) initiate construction of facilities necessary for vendor operations
d) commence system testing
el commence operations
f) submit for approval a treatment schedule for backlogged and currently generated mixed waste

Table 2. Typical schedule for treatment of mixed waste for which no existing
treatment technology exists

I certify this to be a true and accurate copy of the 
official document as r'ed in the records of the Ohio 
Efr/ironmenla! Prctcoficn Agoncy.

By: yyyi.-ui.. Date
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__Type of Activity Selected for Scheduling as a Target Date and Milestone.

a) identify funding requirements for identification and development of appropriate technology
b) identify and develop technology
c) . submit treatability study exemption(s) application, where applicable
d) submit research and'development permit application(s), where applicable .
e) submit for approval a schedule for treatments accordance with Table 2.1 of a new schedule for 

development of alternative treatment technologies in accordance with this section.

Table 3. Typical Schedule for separation of mixed wastes 

Type of Activity Selected for Scheduling as a Target Date and Milestone:

a) complete an estimate of the volume of waste generated by each case of radionuclide separation
b) complete an estimate of the volume of waste that would exist or be generated without 

radionuclide separation
c) complete an estimate of the costs of waste treatment and disposal of radionuclide separation is 

used compared to the estimated costs if it is not used
d) provide the assumptions underlying such waste volume and cost estimates
e) submit a plan for treatment or management of residues, as appropriate, in accordance with this 

section

Table 4. Typical schedule for mixed wastes to be shipped off-site for treatment 

____________ Type of Activity Selected (or Scheduling as a Target Date and Milestone

a) receive site agreements
b) initiate preparation of wastes for transport
c) complete shipment of mixed wastes for off-site treatment

iii. Notwithstanding the Tables of Order I.B.ii, the provisions of Section 4 of 
the approved STP shall apply to Transuranic Waste (TRU) at the Facility.

iv. For newly identified mixed waste streams generated or stored at the 
Facility, the notification of a need to amend the approved STP need only 
identify the waste streams. If sufficient information on the newly 
identified mixed waste streams is not currently available to DOE, including 
those mixed waste streams that are not sufficiently characterized to allow

I certify this lo be a true and accurate copy of the 
oIJicial Cccunvent as filed in the records of the Ohio' 
Er.vironrr.sntal Protccticn Agency.
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identification of appropriate treatment in order to submit an amended STP 
within the timeframes set out in accordance with Order 1.0.iii of these 
Orders, DOE in its written notification may propose an alternative schedule 
for submitting the amended STP that addresses the proposed amendment, 
including a proposed schedule for characterization where necessary. The 
final milestone/target date of the characterization schedule will be the 
requirement for Respondent to identify the method and location for the 
treatment of such wastes and a proposed schedule for that to occur.

For mixed waste that need technology adaptation, the notification of a 
heed to amend the approved STP, shall contain proposed schedules for 
identifying (1) the necessary treatment adaptation, and (2) the rnethod and 
location for the treatment of such wastes and a proposed schedule for that 
to occur.

C. Annual Report:

On or before the 31st day of December, of each year these Orders remain in 
effect, DOE shall submit to Ohio EPA a written STP Annual Report for the 
previous federal fiscal year, and an updated STP which incorporates ail approved 
amendments of the approved STP made during the previous fiscal year, for the 
Facility. The STP Annual Report shall Include the following information: an 
accounting of the status of the projects described in the approved STP, an 
updated Table 3 - "Low-Level Mixed Waste Streams" from the Background 
Volume of DOE's amended PSTP; a statement regarding compliance with the 
milestones contained In the approved STP; a description of any projected 
difficulties in achieving compliance with future milestones and target .dates; an 
index or chart that clearly indicates all pages of the approved STP affected by 
approved amendments of the approved STP a summary of nevy waste streams 
generated or identified within the previous fiscal year, and a summary of any 
additional waste characterization information regarding existing, new or projected 
waste streams. DOE may, at its option, delay submittal of its updated Table 3 - 
"Low-Level Mixed Waste Streams" from the Background Volume of DOE’s 
amended PSTP-until the 31st day of March of each year following a federal fiscal 
year for which an STP Annual Report is required to be submitted pursuant to 
these Orders.

tc be a true and accurate copy cf the 
document as filed in the records of the Ohio 

Environmental Protection Agency.
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If Respondent or Ohio EPA identifies a need for DOE to amend tRe 
approved STP, except for changes in volumes of wastes identified In the" 
Background Volume of the amended PSTP, or In the approved STP, the 
Respondent or Ohio EPA shall provide written notification within 30 days 
of the Identification of such need and the reasons therefor. The 
notification shall be of sufficient detail to fully explain the rationale for an 
amendment of the approved STP, including an accounting of the 
circumstances that justify an STP amendment. If sufficient information on 
the proposed amendment is not currently available to DOE in order to 
submit an amended STP within the timeframes set out In accordance with 
Order I.D.iii. below; DOE in its written notification, may propose an 
alternative schedule for submitting the amended STP that addresses the 
proposed amendment.

ii. Ohio EPA agrees to consider, in its review, all reasons provided by DOE 
in its proposal to amend the approved STP,

iii. DOE shall submit an amended STP: a) within thirty (30) days from the date 
of the written notification to address a proposed extension of a milestone, 
or a proposed change of a treatment facility or treatment technology; b) 
within ninety (90) days from the date of the written notification to address 
a proposed change in target date, or any other aspect of the approved 
STP; and c) annually, (with the annual report pursuant to Order 1 .C.) to 
address changes In volumes of wastes Identified In the Background Volume 
of the amended PSTP or in the approved STP.

iv. if DOE disagrees with an Ohio EPA notification of the need to amend the 
approved STP, DOE shall, within 30 days, so notify the Ohio EPA, in 
writing of the reasons for such disagreement. If DOE and the Ohio EPA are 
unable to resolve their disagreement, either DOE or Ohio EPA may invoke 
the dispute resolution procedures of Section IX. During the pendency of 
the dispute resolution process as set forth in Section IX for a good faith 
dispute over the Ohio EPA notification of the need to amend the approved 
STP, the time period for completion of work affected by the dispute shall

I cerlily this lo be a true and accurate copy of th 
official document as filed in the records of the Ohio 
Environmental Protection Agency.
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be extended for a period of time not to exceed the actual time taken to 
resolve any good faith dispute in accordance with Section IX.

V. The Ohio EPA will determine whether the Respondent's amended STP 
constitutes a "revision" of the approved STP, within the meaning of 
Section 105 of the FFCA, 42 U.S.C. Section 6939c(b)(4) and as further 
defined in Section III of these Orders, if the Ohio EPA determines that the 
amended STP constitutes a "revision" of the approved STP, within the 
meaning of Section 105 of the FFCA, 42 U.S.C. Section 6939c(b)(4) and 
as further defined in Section III of these Orders, the Ohio EPA vvill in a 
timely manner, 1) publish a notice of the proposed revision of the approved 
STP and 2) notify the Respondent In writing, of such determination.

vi. Based on the Ohio EPA’s review of the proposed revision to the STP, the 
Ohio EPA's consideration of the need for regional treatment facilities, the 
Ohio EPA's consultation with U.S. EPA and other affected states, and the 
Ohio EPA's consideration of all public comments received by Ohio EPA 
regarding the revised STP, the Ohio EPA will approve, approve with 
modifications, or disapprove the revised STP, in a timely manner, and will 
notify Respondent accordingly.

vii. If the Ohio EPA determines that the Respondent’s amended STP does not 
constitute a "revision" of the approved STP, within the meaning of Section 
105 of the FFCA, 42 U.S.C. Section 6939c(b)(4) and as further defined In 
Section III of these Orders, the Ohio EPA will in a timely manner, provide 
written notification to Respondent of Ohio EPA's approval, approval with 
modifications, or disapproval of the proposed amended STP.

viii. Prior to approving with modifications or disapproving a proposed 
amendment to the approved STP, Ohio EPA will consult with DOE 
regarding the proposed amendment. DOE and Ohio EPA shall attempt to 
resolve any disagreement with respect to a proposed amendment. Including 
a proposed extension of a milestone, pursuant to the provisions of Section 
IX, Dispute Resolution. Determinations by Ohio EPA to approve with 
modifications or to disapprove a proposed amendment will be accompanied 
by a written statement detailing the reasons for modifications or 
disapproval.

I certify this to be a tme and accurate copy of the 
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E. Duty to Perform; Extensions

i. Except as expressly provided in these Orders, DOE shall cause all work to 
be performed in accordance with the milestones established in the 
approved STP.

ii. Pursuant to Order 1.D. of these Orders, DOE may request that a milestone 
be extended. Upon receipt of a proposed amendment to the approved STP 
that requests that a milestone be extended, the Ohio EPA will determine 
whether good cause for the requested milestone extension exists, and 
shall approve the proposed STP amendment if good cause for the 
requested milestone extension exists.

iii. For purposes of Order 1 .E. of these Orders, good cause for an extension 
of a milestone may include a delay caused by, or likely to be caused by:
(a) an event of unavoidable delay; (b) Ohio EPA's failure to timely take any 
action contemplated by these Orders; (c) the gdod faith invocation of 
dispute resolution or the initiation of administrative or judicial action; (d) 
the Ohio EPA's approval of a proposed STP amendment to extend another 
milestone; (e) additional work agreed to by DOE and Ohio EPA; (f) an 
inconsistency or conflict between such milestone and the requirements of 
any other existing agreement, order or permit to which DOE is a party; (g) 
the failure of an off-site treatment facility [identified as a preferred option 
in the approved STP] to accept or treat wastes subject to these Orders as 
scheduled in the approved STP; or (h) the failure of a mobile treatment 
facility [identified as a preferred option in the approved STP] to become 
available for treatment of wastes subject to these Orders as scheduled in 
the approved STP;

iv. The Ohio EPA's determination of whether good cause for extension of a 
milestone exists is necessarily a fact specific determination. The foregoing 
examples of circumstances that may constitute good cause for extension 
of a milestone shall not be construed to create a presumption that such 
circumstances will, in any particular instance, be determined by Ohio EPA 
to constitute good cause for extension of a milestone.

2. An exemption from the prohibition on storage of LDR mixed wastes, as set forth
in OAC rule 3745-59-50, is hereby granted to Respondent and its contractor, •

I certify this to be a true and accurate copy of 
official document as filed in the records of the Ohio 
Environmental Protection Agency.

By: Date
\
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LMES, to store at the Facility LDR mixed wastes generated by Respondent or 
USEC, at the Facility, provided that the Respondent complies with these Orders.

VI. LIMITATIONS OF DIRgCTOR'S APPROVAL

These Orders shall not be construed as the Ohio EPA's authorization to 
Respondent to construct or operate facilities or to initiate treatment activities as 
proposed in the approved STP, unless otherwise expressly stated in Order number 1 
or 2. Nothing in these Orders shall be construed as limiting applicable laws regarding 
the construction of facilities, operation of treatment facilities associated with the 
approved STP, or regarding approvals required for such construction of facilities, 
operation or treatment activities.

VII. NOTICE

All documents to be submitted pursuant to these Orders shall be submitted to the 
following persons at the following addresses:

Ohio EPA:

Ohio Environmental Protection Agency 
Southeast District Office 
Division of Hazardous Waste Management 
2195 Front Street 
Logan,JDhjo ^31^8
Attn: RCRA Group Leader and Project Manager

I certify this to be a true and accurate copy of the 
official dcc'jmer.; as fi.'ad in '.he r-acsrdi o! the Ohio 
Envifla—Siiial Proiec-tion Agency.
By: l'f\iLK<p, DatO lO —

f.
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and

Ohio Environmental Protection Agency 
Division of Hazardous Waste Management 
Attn: Michael A. Savage, Assistant Chief 
1800 WaterMark Drive 
Columbus, Ohio 43216-1049

U.S. DOE, Portsmouth Gaseous Diffusion Plant 
P.O. Box 700
Piketon, Ohio 45661-0700
Attn: Portsmouth Site Manager and FFCA Project Manager 

or to such persons and addresses as may hereafter be otherwise specified in writing.

VIII. PROJECT MANAGERS

Within ten (10) business days of the effective date of these Orders, Ohio EPA and 
DOE shall each designate a Project Manager. Each Party shall notify the other party 
in writing of the designated Project Manager. Either Party may change its designated 
Project Manager by notifying the other Party, in writing, ten (10) business days before 
the change, if possible.

Each Project Manager shall be the primary contact regardirig the implementation 
of these Orders/ ” E:>rcBpt as othVrwise pFovided'm Section Vtr of these Orders/ 
commur.ications between the Parties concerning these Orders shall be directed through 
the Project Manager, for further dissemination to the respective Project Manager’s 
organization.

The Project Managers shall represent their respective organization regarding the 
implementation of these Orders, including changes to schedules and requirements, 
except as otherwise provided in Order 1.D. (Amendments), or Section IX (Dispute 
Resolution). The Project Managers shall meet periodically, as appropriate, to discuss

I certily this to be a true and accurate copy olthe 
oMiciat dcc'jment as filed in the recaros ol.lhe Ohio 
Environmental Protaotion Agency.

Bv: Data
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progress and problems regarding the implementation of these Orders.

IX. DISPUTE RgSQLUTION

A.

B.

C.

If a dispute arises regarding the approved STP or these Orders, the procedures of 
this Section shall apply. For purposes of this Section, the terrn "Parties" means 
DOE and Ohio EPA.

Respondent and Ohio EPA shall make reasonable efforts to informally resolve any 
good faith dispute regarding these Orders at the Project Manager level, within 
thirty (30) days following the occurrence of the actions or circumstances giving 
rise to the dispute, if resolution cannot be achieved informally, the disputing 
party may elevate the dispute for resolution pursuant to this section. If 
Respondent does not submit a written notification of dispute to Ohio EPA within 
thirty (30) days following the occurrence of the actions or circumstances giving 
rise to the dispute, Respondent shall be deemed to have accepted the position of 
the. Ohio EPA.

To initiate formal dispute resolution, the disputing party shall submit to the other 
party a written notification of any good faith dispute regarding these Orders. 
The written notification of dispute shall specify the nature of the dispute, the 
work affected by the dispute, the disputing party’s position with respect to the 
dispute and the information the disputing party Is relying upon to support Its 
position. The Project Managers and designated representatives of the Parties 
shall attempt to resolve such dispute within thirty (30) days of written notification 
of the dispute. For DOE, the designated representatives shall include the DOE- 
Portsmouth Site Manager. For Ohio EPA, the d.esignated representatives shall

D.

include the Chief of the Division of Hazardous Waste Mahagemeht.'

If the Project Managers and designated representatives of the Parties are unable 
to resolve such dispute, within thirty (30) days of written notification of the 
dispute, then either Party may submit a written statement of the dispute to the 
Ohio EPA’s Deputy Director of Programs (the Director's designee, duly delegated 
with the authority to resolve disputes under this Section of these Orders). The 
Deputy Director may meet with the Project Managers and designated 
representatives of the Parties, and may request additional information regarding 
the nature of the dispute and the respective positions of the parties. Within

I certify ihis to be a true and accurate copy of the 
officisl document as filed in the records ol the Ohio 
Envircn.manral Protection Agancy.
By: Date 10-4-^^
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thirty (30) days of receipt of the written statement of dispute, the Deputy 
Director will consult with the Manager of the DOE Oak Ridge Field Office (or the 
Manager's designee) and will notify the Project Managers and designated 
representatives of the Parties in writing of the Director's final decision regarding 
the dispute. The final decision shall be signed by the Director and shall be binding 
on the Parties, subject to administrative or judicial appeal or review according to 
applicable law.

Except as provided in this Section, the Respondent shall maintain compliance with 
these Orders. However, if the Parties agree that there is a good faith dispute, the 
time period for completion of work affected by dispute shall be extended for a 
period of time not to exceed the actual time taken to resolve such good faith 
dispute in accordance with this Section. The time periods designated in this 
Section of these Orders may be extended by mutual written agreement of the 
Parties. The Parties may consult with and invite the participation of U.S. EPA and 
other states affected by a dispute during the dispute resolution process, as 
appropriate.

Unless timely appeal is sought, DOE shall incorporate the resolution and final 
decision of the Ohio EPA Into the appropriate plan, schedule or procedure and 
shall proceed with implementation in accordance with Order 1 .D. (Amendments) 
and the amended plan, schedule or procedure, within thirty (30) days of such 
resolution and final decision.

X. FUNDING

DOE shall take all necessary steps to obtain sufficient funding to comply with the^ 
provisions of the approved STP and these Orders. DOE shall consult with the Ohio 
EPA in formulating Its annual EM budget request as set forth in this section.

By March 31 of each year following issuance of these Orders, DOE shall provide 
Ohio EPA with Information or a briefing on the proposed EM budget request for the 
Facility, including appropriate supporting documents. In the process of formulating 
its annual.budget request, DOE may be subject to target funding guidance directed by 
the Office of Management and Budget (0MB). The information or briefing shall 
address the impacts of such 0MB target funding guidance. The Ohio EPA agrees.

I certify this to be a true and accurate copy o^c 
official document as filed in the records of the Ohio 
Environmsntal Protection Agency.

By:. yvVLw. Date 10-4-^^
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subject to the Ohio Public Records Law, ORC Section 149.43, not to release 
confidential budget information to any other person or entity prior to submission by the 
President of his budget request to Congress unless required to do so by court order. 
DOE may seek to intervene in any proceeding brought to compel or enjoin release of 
this information, if allowed to intervene, DOE may assert its interest in, and the legal 
basis for, maintaining the confidentiality of this information.

DOE and Ohio EPA shall discuss work scope, priorities, milestones and target 
dates,, and Activity Data Sheet (ADS) funding levels required to comply with the 
approved STP and these Orders. These discussions shall be conducted before DOE 
Portsmouth submits its annual budget request and supporting ADS to DOE-OR. Ohio 
EPA will consider funding availability in reviewing DOE proposals for establishing and 
adjusting milestones and target dates pursuant to these Orders. Ohio EPA's corhments 
to DOE may include those additional or accelerated activities recommended by Ohio 
EPA are believed by Ohio EPA to be outside of EM target funding levels for the Facility. 
DOE may revise its budget request and supporting documents to resolve the comments 
of Ohio EPA. DOE reserves the right to identify which activities it believes cannot be 
accomplished within the established EM target funding levels, for the Facility. Nothing 
here in shall effect DOE's ultimate responsibility and authority to formulate and submit 
to the President appropriate budget requests and to allocate appropriate funds to serve 
DOE’S missions.

XI. OTHER APPLICABLE LAWS

Nothing in these Orders shall be construed as waiving or compromising in any 
.way.the. applicablli.ty-and-enf.otcement-of-any-other-statutes or-regulations applicable 
to the Respondent’s activities at the Facility. The Ohio EPA reserves all rights and 
privileges except as specified herein.

XII. RESERVATION OF RIGHTS

Nothing contained herein shall be construed to prevent the Ohio EPA from seeking 
legal or equitable relief to enforce the terms of these Orders or from taking other 
administrative, legal or equitable action as deemed appropriate and necessary, 
including seeking penalties against the Respondent for noncompliance with these

I certi y this to be a true and accurate copy, of lh» 
^icial document as filed in the records of the Ohic 
Environmental Proteolion Agency.

DateBy:
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Orders. Nothing contained herein shall be construed to prevent the Omo EPA from 
exercising its lawful authority to require the Respondent to perform additional activities 
at the Facility pursuant to Chapter 3734. of the ORC or any other applicable law in the 
future. Nothing in these Orders shall be construed to limit the authority of the Ohio 
EPA to seek relief for violations not addressed in these Orders. Nothing herein shall 
restrict the right of the Respondent to raise any administrative, legal or equitable claim 
or defense with respect to such further actions which the Ohio EPA may seek to 
require of the Respondent. Nothing contained herein shall restrict the right of the 
Respondent to raise any administrative, legal or equitable claim or defense (including 
lack of authority) with respect to any administrative or judicial appeal or review of any 
Ohio EPA notification of need to amend the approved STP. The Director reserves the 
right to revoke these Orders upon a finding that such revocation is necessary to 
protect human health or safety or the environment. DOE reserves the right to seek 
administrative or judicial review of any such revocation.

It is the position of the Ohio EPA that the federal Anti-Deficiency Act, 31 U.S.C. 
Section 1341, as amended, does not apply to any obligations set forth in these Orders, 
and except as otherwise provided in these Orders, obligations hereunder are unaffected 
by the Respondent's failure to obtain adequate funds or appropriations from Congress. 
It is Respondent's position that the obligations set forth in these Orders are subject to 
the provision of the Anti-Deficiency Act and are subject to funding availability. The 
Parties agree that it is premature to raise and resolve the validity of such positions at 
this time.

XIII. MODIFICATION

Except as provided in Section XII - Reservation of Rights, regarding revocation of 
these Orders, these Orders may be modified only by mutual agreement of Respondent 
and Ohio EPA. Any modification of these Orders shall be in writing, shall be effective 
upon signature and issuance by the Director, and shall be incorporated into these 
Orders and be enforceable in the same manner as any requirement of these Orders.

In February of 1999, and periodically (e.g., every three (3) years) thereafter, as 
appropriate, unless DOE and Ohio EPA mutually agree that no modification of these 
Orders is warranted, DOE and Ohio EPA shall conduct a good faith dialogue to 
determine whether the compliance schedule and funding structure of these Orders 
should be modified. Such dialogue shall consider the experiences and perspectives of

Efivironmsnta! Froiection Agency.

Py VyVrLMj.. Dale
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DOE and Ohio EPA regarding the implementation of these Orders during the previous 
three federal fiscal years, the most recent information on current and projected funding 
availability, and the status of major technical issues that are expected to affect the 
management of the Facility's mixed waste. If DOE and Ohio EPA agree that 
modification of these Orders is warranted, DOE and Ohio EPA shall endeavor to 
complete and implement such modifications within six (6) months of the initiation of 
such dialogue. Subject to the first paragraph of this Section, if DOE and Ohio EPA 
disagree as to whether modification of these Orders is warranted, or regarding the 
extent to which these Orders should be modified, either DOE or Ohio EPA may invoke 
formal dispute resolution, pursuant to Section IX to facilitate agreement.

XIV. TERMINATION

The Respondent’s obligations under these Orders shall terminate when the 
Respondent demonstrates in writing and certifies to the satisfaction of the Ohio EPA 
that all obligations under these Orders have been performed or that all mixed wastes 
subject to these Orders are being stored and will continue to be stored in compliance 
with OAC Rule 3745-59-50, and the Ohio EPA Division of Hazardous Waste 
Management acknowledges, in writing, Ohio EPA's acceptance of this demonstration 
and certification.

XV. OTHER CLAIMS

Except as otherwise expressly provided in Order No. 2, nothing in these Orders 
shall constitute or be construed as a release from any claim, cause of action or demand 
In-law or-equity-against-any-person.-firmr-partnership-or corporation, not-a signatory 
to these Orders, for any liability arising out of or relating to the operation of the 
Respondent’s facility.

I certify this to be a true and accurate copy of the 
official document as filed in the records of the Ohio 
Environmental Protection Agency.

By: (Leuu^itJ Date
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ORDERED:

XVT. SIGNATORIES

October 4, 1995 
Date

Each undersigned representative of a party signatory to these Orders certifies 
that he or she is fully authorized to enter into the terms and conditions of these Orders 
and to legally bind such signatory to this document.

XVII. WAIVER

The Respondent agrees that these Orders are lawful and reasonable and that 
the times provided for compliance herein are reasonable. The Respondent, by 
acceptance of these Orders, agrees to comply with all conditions of these Orders and 
acknowledges that the Respondent's failure to do so may result in immediate 
revocation of these Orders and further legal action by Ohio ERA.

The Respondent hereby waives the right to appeal or otherwise challenge the 
issuance, of these Orders. Nothing in these Orders shall affect DOE’s rights to seek 
administrative or judicial review of final decisions by the Ohio ERA Director pursuant 
to Section IX (Dispute Resolution), or final actions by the Director pursuant to ORC 
Section 3745.04 or other applicable law.

The Ohio ERA and the Respondent agree that in the event that these Orders are 
.-app£aled-by_aaY_other_parLy-Jto_the-EnviconmecttaLBoatd of-Review-,-or-any-court,-the_ 

Respondent retains the right to intervene and participate in such appeal in support of 
these Findings and Orders. In such event, the Respondent shall continue to comply 
with these Orders notwithstanding such appeal and intervention unless these Orders 
are stayed, vacated, or modified.

OHIO E.P.A.
OCT-4 95

;nTEH£0 DIRECTOR’S JOURNAL
1 csnily this to be a true ar.d accurate copy cf the 
oRJciai dccumerit as filed in the reccrds ol the Ohi 
Efivirori.Tisriial Protection Agency.

1220^ Dalato-4~Sp
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IT IS SO AGREED:

UnKed States Department of Energy

10/2/95
Date

Manager. Oak Ridge Operations
Title

Ohio Envitcnmental Protectiort Agency

Ddnald R. Schregard^Dfrector

wp60.fns.doepike4.CLN

October 4, 1995 

Date

OHIO E.P.A.
OCT “4 95

EiHTERED DIRECTOR’S JOURNAL
I certily this to be a toie and accurate copy of the 
official document as filed in the records of the Ohio 
Environmental Protection Agency.

Date io-
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SECTION D 

CONTAINERS

D-l CONTAINERS

D-IA CONTAINERS WITH FREE LIQUIDS [3745-55-75]

The physical form of the wastes that are managed in the hazardous waste storage units was described in 
Section C-1. In general, the waste form can be described as a solid, liquid, gas, or sludge. For the purpose of 
storage unit design and construction, all RCRA storage areas within X-326 meet the requirements for storage 
of containers with free liquids. Thus, all wastes are stored within a secondary containment system. All floors 
are sealed with a coating which is impervious to attack by all wastes listed in Section C and the base is free of 
cracks or gaps.

D-lA(l) DESCRIPTION OF CONTAINERS [3745-55-71,3745-55-72]

Information describing the containers used to store waste at the facility is provided in Table D-l. This 
information includes the dimensions and usable volume, type, material of construction, DOT or other 
specification, and the approximate number of each type of container on hand.

Most containers used in the storage areas are new. When possible, to minimize waste, polyethylene 10- 
liter polybottles, 20-gallon labpacks, and 55-galIon polyethylene drums are reused for waste storage after 
being emptied. Prior to their reuse, however, they are cleaned, decontaminated, and visually inspected to 
ensure no residue from past use remains.

All containers are labeled or marked with, at a minimum, the words "hazardous waste", the accumulation 
start date, and the identity of the container contents. Example labels are shown in Figures D-2 and D-3. 
Container identification numbers and/or bar code labels are applied to the containers for identification and 
tracking purposes. Other labels and markings are applied as applicable and required.

D-IA(2) CONTAINER MANAGEMENT PRACTICES [3745-55-73]

CONTAINER INFORMATION

As discussed in Section C-1, waste generators use process knowledge and standard operating guidelines 
to select the proper container and ensure material eompatibility. PORTS uses various sizes of bottles, pails, 
cans, drums, and boxes which may be made of steel, stainless steel, glass, or polyethylene. Wastes are 
typically placed in appropriate DOT specification drums or other containers listed in Table D-l. Corrosive 
liquids are generally stored in polyethylene drums. Polyethylene liners are used in metal containers for waste 
solids which may tend to corrode drums over extended periods of storage (e.g., radioactive hazardous sludge

D-l
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from wastewater treatment processes). Storage of waste in compatible five-gallon containers is practical to 
ensure nuclear criticality safety. Glass containers of various sizes are used to contain discarded commercial 
chemicals packaged by the manufacturer/supplier. In the unlikely event that an orphaned container is found 
onsite, the contents are analyzed to determine proper container compatibility and possible recontainerization 
of the wastes. Orphaned containers are isolated from other containers until their contents are determined and 
compatibility issues resolved.

In addition, procedures are in place requiring the review of new processes, modification to existing 
processes, emergency response actions generating waste, or repackaging of existing waste containers. These 
procedures require review of the container selection by qualified personnel to ensure the proper 
containerization of these waste streams. The generator of a hazardous or mixed waste is responsible for 
ensuring the waste container is marked with the words "hazardous waste", the accumulation start date and the 
identity of the container contents. All containers are kept closed while in the container storage units except 
when it becomes necessary to sample the container for analytical purposes or during corrective actions.

MOVEMENT OF CONTAINERS

A waste generator at PORTS begins the process for disposal of wastes by filling out the generator portion 
of the Waste Container Tracking (WCT) form which bears a unique identifying number. This number is also 
placed on the waste container(s). A copy of the form is shown in Figure D-4. The generator portion of the 
form identifies the generator, the waste materials type and form, the type of waste container, accumulation 
start date and labels affixed to the container.

Upon receipt of the WCT, qualified personnel review the information provided by the generator for 
completeness, approve the waste for transportation, and designate the storage location of the waste. If there 
are deficiencies regarding incomplete information or other questions about the waste, the generator is 
contacted to obtain resolution to all deficiencies and questions prior to approving the waste for transportation 
to the storage facility. Following approval of the WCT and the acceptance by the facility superintendent, a 
waste pickup request is created by the waste generator.

The waste is transported to the designated storage facility according to procedures designed to minimize 
potential spills or releases. Upon arrival at the storage facility, qualified personnel will inspect the waste 
containers for container integrity, check the container identification numbers against the approved WCT, 
off-load and weigh the containers and place the waste containers in the appropriate storage areas. The 
qualified personnel will sign the Waste Pickup Request form as having received the waste. In addition, the 
container is identified with a container identification number and/or a bar code label. Completed Waste 
Pickup Request forms are distributed to the operating record.

Waste container movements within the container storage units are accomplished with a barrel truck, 
polybottle cart, forklift, barrel lift, a forklift with a barrel attachment, or on a pallet (up to 4 drums per pallet) 
with a forklift. The choice of conveyance is based on the minimization of potential spills or releases. 
Containers may also be moved by overhead cranes or movable gantry cranes utilizing barrel hooks or lifters 
within an individual storage area. Containers are kept in an upright position except as necessary during 
repackaging operations. Ramps over diking are provided to ensure the integrity of the dikes is maintained, and 
to facilitate the safest movement of containers. Temporary ramps may be used to facilitate container 
movement. If temporary ramps are used, the ramps will be removed by the end of the shift in which they are 
used.

D-2
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CONTAINER INSPECTION

Inspection of waste containers occurs when the container is received in the staging area and prior to 
transport to its storage area. All containers within storage areas and staging areas within the container storage 
units are inspected at least weekly. Daily inspections are conducted in areas of loading and unloading 
operations. Results of the inspections, as well as any required corrective actions, are recorded on an inspection 
log sheet and filed in the operating record. Corrective actions may include the transfer of the waste to a 
container in good condition or overpacking the defective container into a larger container in good condition. 
Corrective actions for defective eontainers are taken as soon as possible and always initiated within 24 hours 
of discovery. See RCRA Part B Permit Renewal Application Volume 1 Section F for additional information.

MANAGEMENT PRACTICES

Adequate aisle space is maintained between adjacent double rows of waste containers to allow visual 
container inspections, necessary emergency response actions, and conduct of routine operations. 
Geometrically subcritical containers (i.e., containers with diameters less than six inches) in X-326 storage 
areas will have a minimum of 18 inches between containers. Single drums with high uranium content in these 
areas will have a minimum aisle space of 22 inches between containers. The minimum aisle space between 
single or double rows of all containers is 28 inches. Typical arrangements are shown in Appendix D-1 
[Drawings DX761-997-A]. Maximum stack height of various containers and materials are given in Table 
D-2. These stacking heights are designed to ensure container integrity.

The maximum number of containers of each type expected to be stored is given in Tables D-3 and D-4. 
The maximum storage volume for the X-326 is 161,920 gallons. This volume is discussed in more detail in 
Section D-lA(3)(c).

D-1A(3) SECONDARY CONTAINMENT SYSTEMS DESIGN AND OPERATION [3745- 
50-44(C)(I)(a), 3745-55-75(A) AND (D)]

Figure D-1 provides the plan view of the X-326 container storage areas. Design and profile drawings for 
each of these areas are contained in Appendix D-1. For the X-326 Storage Unit, drawing number 
DX-761-997-A illustrates the following information:

• location and horizontal extent of each storage area;

• plan view of limits of containment systems and access ramps for each area;

• profile details of typical dike and aecess ramp details.

As the floor of the X-326 Storage Unit is essentially level, no elevation (profile), drawing of the floor is 
provided.

Flammable wastes are stored in flammable storage cabinets in the X-326 unit. Incompatible wastes 
could be stored in all areas if separated by a dike, wall, berm, or other device such as a polyspill pallet. 
Containers having these wastes will also be located a minimum of one aisle width away from each other and 
will not be stored in the same row. Sodium wastes are stored in containers filled with organic liquids such as 
kerosene. Additional segregation is provided by the use of spill containment pallets for most liquid waste 
containers except where the use of spill pallets is not allowed due to nuclear criticality safety controls.

D-3



SUBMISSION DATE: SEPTEMBER 13,2010

D-lA(3)(a) REQUIREMENTS FOR THE BASE OR LINER TO CONTAIN LIQUIDS 
[3745-55-75(B)(l)l

The base structure of the X-326 Container Storage Unit is constructed from concrete and is free of cracks 
and gaps. Rough or spalled areas of the floor have been repaired with a polymer modified Portland cement. 
Cracks in the floor have been sealed with a modified methacrylate crack healer/penetrating sealer, or an epoxy 
injection adhesive as appropriate for the number and size of the cracks. Expansion joint gaps have been filled 
with a polyurethane elastomeric sealant. Control joint gaps have been filled with a flexible epoxy control joint 
sealer/adhesive. Typical construction details regarding this work are provided in Appendix D-1, drawing 
number DX-761 -991A. The concrete floor would be expected to have permeability in the range of 1 x 10'^ 
cm/sec with this treatment. To further ensure the base is capable of containing any liquids which may 
accumulate and to enhance compatibility of the base with the stored waste, the concrete surfaces in all storage 
areas have been sealed with a chemically resistant sealant. This sealant is compatible with all waste types 
listed in Section C. Tennant 122 was used in the X-326 storage areas.

The floor of the X-326 Building consists of a six to nine inch concrete slab reinforced with 6x6 welded 
wire fabric (drawing DX-761-997-A, Appendix D-1). The slab was placed over an engineered fill of at least 
one foot in depth. Design allowable floor loading is 550 pounds per square foot (psf) with a calculated 3.0 
factor of safety. The maximum expected loading for the unit is 327 psf based on stacked 4' x 4' x 6' boxes 
stacked two high.

D-lA(3)(b) CONTAINMENT SYSTEM DRAINAGE [3745-50-44(C)(l)(a)(ii), 3745-55-75(B)(2)]

The containers in X-326 container storage areas are elevated to protect them from contact with any 
accumulated liquids resulting from potential leaks or spills. The containers will be elevated through the use of 
containment pallets, wooden or metal pallets, metal rails, metal shelving (for laboratory chemicals) or 
polybottle holders. Typical storage arrangements are shown in Appendix D-1 [drawings DX-761-997-A].

D-lA(3)(c) CONTAINMENT SYSTEM CAPACITY [3745-50-44(C)(l)(a)(iii),
3746-55-75(B)(3)]

The containment capacity provided for the storage areas in the X-326 storage units is adequate to contain 
10 percent of the total waste volume stored and 25 percent where TSCA wastes are stored. Specifically, the 
X-326 container storage unit has a design capacity of 161,920 gallons and a containment capacity of 16,319 
gallons or 10.1 percent. Containment capacities and the maximum storage capacity of each storage area in the 
container storage units and supporting calculations, including area, volume and displacement volume, are 
provided in Table D-4. Detailed drawings are shown in Appendix D-1 [drawing DX-761-997-A]. This 
drawing provides information on the layout of the container storage units including containment systems 
dimensions, typical container arrangements, structures which reduce containment volume, and diking 
dimensions.

D-lA(3)(d) CONTROL OF RUN-ON [3745-50-44(C)(l)(a)(iv), 3745-55-75(B)(4)J

The X-326 container storage areas are totally enclosed within buildings. Roof and wall design features, 
which provide protection from precipitation, are shown in Appendix D-1 [drawings X-326-13-A AND 
X-326-23-A]. Thus, no provisions for run-on control are required. Further, totally enclosed secondary
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containment devices are in use at X-326. Therefore, no capacity for run-on need be provided by the secondary 
containment systems.

Surface water flow in the area of the container storage units is shown in Section B (Figures B-3 through 
B-6). Thunderstorms are common from April to August and locally heavy rains may accompany these storms. 
The 24-hour totals of2.69, 3.31, 3.80, 4.48, 5.04 and 5.61inches of rain can be expected every 2, 5, 10, 25, 
50, and 100 years, respectively. The stormwater drainage system design is sufficient to handle this run-off. 
Thus, no flooding (run-on) is anticipated to occur with design storm events of 100 years or less.

Various procedures are followed depending on the quantity of waste released. Small releases are 
removed by mops, absorbents, and shovels; the residue is placed in containers; treated as a hazardous waste 
and analyzed

D-lA(3)(e) REMOVAL OF LIQUIDS FROM CONTAINMENT SYSTEM [3745-50-44(C)(l)(a)(v), 
3745-55-75 (B)(5)]

All the storage areas are completely enclosed. Exclusive of roof leaks and fire water sprinkler system 
leaks handled under separate procedures, any liquid present within the secondary containment systems would 
be from spilled or leaked hazardous waste. Since the storage areas are inspected weekly, any leak or spill 
would be discovered in a timely manner eliminating the potential for overflow of the containment system.

Should a leak or spill occur, if required. For larger releases, initial removal of the material would be 
through the use of electric powered industrial wet/dry barrel vacuum, electric drum pumps, and/or air 
powered diaphragm pumps. Then absorbents or mops are used as required for removal. All recovered material 
would be recontainerized, treated as a hazardous waste, and analyzed, as required. The Contingency Plan, 
(Section G) will be implemented if there is a threat to human health or the environment. All powered 
equipment used for emergency response purposes in the storage units for flammable materials meet the Class 
1 - Division 1 codes of the NFPA fire prevention standards.

Other non-leaking containers in the area of a spill should not come in contact with the spilled material 
since they are elevated. Containers which do contact the spilled material would be lifted with a barrel lift or a 
crane and barrel hooks, and cleaned. Clean-up material is handled as hazardous waste as noted previously.

D-IB CONTAINERS WITHOUT FREE LIQUIDS [3745-50-44(C)(l)j

All hazardous wastes in the container storage units are stored within the containment system described in 
D-lA(3)(c).

D-2 TANK SYSTEMS THROUGH D-8 MISCELLANEOUS UNITS

PORTS is not applying for an operating permit for a tank system, a waste pile system, a surface 
impoundment, an incinerator, a landfill, or any other type of land treatment system to treat, store or dispose 
hazardous waste.
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TABLE D-1 EXAMPLE CONTAINER INFORMATION

Volume Type Material Dimensions' Speciflcation Thickness

Approx. No. 
Containers 

on-hand 
(000)

no Gal. Drum Steel 30"id,41"ih 49CFR
178 Subpart D

16 gauge 0.259

85 Gal. Drum Steel 26"id,
36.375"ih

49 CFR
178 Subpart D

16 gauge 1.137

55 Gal. Drum Steel
Steel
ss
Pie

22.5", 35" Ih 
22.5"id, 35"ih 
22.5"id, 35"ih 
22.5"id, 35"ih

HM18UA2
DOT17c,h,e
DOT17c,e
DOT34

16
16& 18 
gauge

4.644

30 Gal. Drum Steel
Pie

18.25"id,
29"oh
18.5"id
31.875"oh

DOT17h
DOT34

0.18" 0.061

20 Gal. Drum Pie 21.25"id,
17.5"oh

49CFR
178 Subpart D

0.1875" 0.083

10 Gal. Drum Steel 14"id, 19"oh 1A2/X 120/S & 
1A2/Y1.8/150

0.037" 0.034

7 Gal. Drum Steel 11.25"od,
16.19"oh

6HA1 0.38" 0.007

5 Gal. Pail Steel
Pie

11.25"id,
13"oh

DOT17c,e
DOT34

0.2" 0.477

10 Liter 
(2.64
Gal.)

Bottle Pie 5"id, 50"ih Drawing no.: DX- 
761-2340-M

0.195" 0.209

2.0 Gal. Can Tin 5.25"id, 24"ih Drawing no.: DX- 
761-M-981-Z

0.010" Head 
0.015" Body

0.358

2.0 Gal. Bottle Pie 5.15"id,
23.75"ih

Drawing no.: DX- 
761-2586-M-Z

0.32" 0.154

CH Can Can Tin 4.25"id, 10"ih
(typical
configuration)

Drawing no.: AX- 
761-2869-M

0.010" Head 
0.015" Body

0.022

83.7 Cu.
Ft.

Box Steel 4' X 4' X 6' Drawing No.: 
DX-761-2265-M 
liner-lOmil pie

12 Gauge 0.188
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TABLE D-1 EXAMPLE CONTAINER INFORMATION - (CONTINUED)

Volume Type Material Dimensions’ Specification Thickness

Approx. No. 
Containers 

on-hand 
(000)

96 Cu.
Ft.

Box Steel 4' X 4' X 6' 49 CFR
Subpart D

12 Gauge 0.002

275 Cu.
Ft.

Box Steel 6' X 6' X 8' Drawing No.; 
DX-761-2286-M

12 Gauge 0.001

Various Cylinder Steel Various 49 CFR 178
Subpart C

Various 0.01

Various Bulk Stainless
Steel

Various 49 CFR 178
Subpart FI

Various 0.01

Various Bottle Glass Various N/A Various 40
Various Self

Contained
Various Various N/A Various 0.003

id-inside diameter, od-outside diameter, ih-inside height, oh-outside (overall) height, ss-stainless steel, and ple- 
polyethylene

D-7



SUBMISSION DATE: SEPTEMBER 13, 2010

TABLE D-2 MAXIMUM CONTAINER STACKING

Material Container Type Stacking
Height Aisle Space

Solids 110 gallon drums 2 high 28"
Solids 85 gallon drums 2 high 28"
Overpacked
solids

85 gallon drums 2 high 28"

Solids^'^ 55 gallon drums 2 high 28"
Liquids 55 gallon drums 1 high 28"
Solids 30 gallon drums 3 high 28"
Liquids 1,2,30 gal. drums 1 high 28"
Liquids 20 gallon labpacks 5 high 28"
Liquids 5 gallon containers 1 high 28"
Liquids 10 liter polybottles 1 high 28"
Solids 5" cans 1 high 28"
Solids 4' X 4' X 6' boxes 2 high 28"
Solids 6' X 6' X 8' boxes 1 high 28"
Chemicals laboratory bottles 1 layer per shelf
Gas Cylinder 1 high 28"
Liquids bulk containers 1 high 28" 1

NOTE:
1. Top level of stack is banded (non NCS wastes).
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TABLE D-3 MAXIMUM NUMBER OF CONTAINERS, X-326 UNIT

Container Volume Maximum Number
no Gallon 1,470
85 gallon 1,800
55 gallon 2,800
30 gallon 2,900
20 gallon 2,900
5 gallon 2,900

2.47 gallon (polybottle) 7,000
1.7 gallon 7,000

83.7 cu. Ft. 250
96 cu. Ft. 220

275 cu. Ft. 70
gas cylinders 30
glass bottles 720

cardboard boxes 290
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TABLE D-4 X-326 CONTAINMENT CAPACITY CALCULATIONS

Area Designation 1 2 3 4 5 6 WESTL BASIL

Total square feet 968 3082 2372 5947 3520 1917 11876 8928
Area deductions 18 24 9 58 40 9 64 284
Available square feet 950 3058 2363 5890 3481 1908 11812 8644
Pallet area required 51.48 51.48 51.48 51.48 51.48 51.48 51.48 51.48
Maximum number pallets 18 59 45 114 67 37 229 167
Maximum gallons stored 3960 12980 9900 25080 14740 8140 50380 36740
Containment gallons 
required 396 1298 990 2508 1474 814 5038 3674

Gross volume in gallons 589 1895.96 1467.36 3657.20 2161 1185 7323.44 5359.28
Gallon reduction for pallets 179.10 587.05 447.06 1132.56 666 367.59 2278.55 1661.65

Available containment 
gallons 409.9 1308.91 1020.29 2524.63 1495 816.98 5044.89 3697.63

Containment capacity 
percent of maximum 
volume stored

10.4% 10.0% 10.3% 10.0% 10.1% 10.0% 10.0% 10.0%

Therefore, the containment capacity meets the requirements of 40 CFR 270.15(A)(3).

Maximum Volume Stored = 21,644 Cubic Feet
= 161,920 Gallons
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XXX

HAZARDOUS
WASTE

FEDERAL LAW PROHIBITS ll«>ROPER DISPOSAL.
r FOUNa CONTACT THE NEAREST POLICE OR PUBLIC SAFStY AUTHORITV or the ENVIRONMEIITAL protection AOe«CY

on THE CAUPORMA DEPARTMENT OP TOXIC SUBSTANCE CONTOL.
OCNBMATOn MPOMiAtlON]

BUnHB

«rrv ■XATV 9m
CPA /HAMFCST . /........................

CPA CA.
klA. HO.

AOCUMULATION 
«TART OATS

PHTatCALSTAIC | HAZAROOUC PiMPCHRGS aPLAMMABLC DTOXiC 
naouB FTliquid lOMAnoaiwe □iWAOiiwnv Oothbr

- -

DuOT. PHOPM StIPWHO MAMA iI^MD VFI Q^V PlA nRTN
Mt

HANDUE WITH CAREl

Figure D- 2 Hazardous Waste Label

D-12



SUBMISSION DATE: SEPTEMBER 13, 2010

WASTE INFORMATION LABEL
GENERATOR:

CONTENTS:

RFD it :

PCB START DATE;

PCS STORAGE DATE:

WEIGHT:

Figure D-3 Waste Information Label 
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UUk-
Parallax
WASTE CONTAINER TRACKING FORM
Project ID

Facility Area / Location Company Owner
D DOE D USEC Secondary ID (serial number)

Waste Stream Code Waste Stream Name

Empty Coritalner Pre-Inspection
Receipt inspections performed to verify conformance of components 
received to the procurement documents and design criteria'’
□ Yes Dno________________________

Container Type
L J Inlermodsl LD Roll-off Bin LJ B-25 I IllO-gel 
I 185-giI im 55-gal LH 30-gil EH 10-gal EH 5-gal 
Cl Other,

Empty container, lid, and gaskets are in good condition, free of dents, holes,
and rust, with operable closure tightening mechanism*’ j j

(Note List any container integrity deficiencies m Comments section below)

Conuiner Spcdflcatton
EH IP-1 EH DOT 7A TYPE A 
EHiAI EHiA2 Dim D 1H2
lA“SteelDrum IH * Plastic Drum 1 • Closed Head 2 ■= Open Head

Tare Weight (empty, lbs)

Container Preparation
Container Liner’’ Liner Type

Una
Absorbents in Container Bottom*’ Absorbents Type

Una

□ Yes D No EH Yes D No

Waste Characteristics
Physical Form Tvoe (Check all that aoDlv) RCRA □ na tsca U na

U Solid UlLW UrCRA UtSCA U Haz. Pending Anilysis Start Date Start Date
U Liquid EH Asbestos EH Recyclable U Universal Waste U Landfill EPA Codes PCB Level
Does U Other (ppm)

Waste Contents
*/• or Item List Waste Added to the Package

Free Liquids*’ □ Y« □ No Absorbod/Removed’ □yea f H No □ t Verified No Prohibited Items'’ □ 5
Verified miniinum void Space prior to closure? Q Yes [ID No [ | nA

Verified no loss of container or condition after filling?

Verified container closure was performed per the manufacturer's instructions and all work control documents*’

Gross Weight (full, lbs) Scale ID- Scale Calibration Dace
Comments:

Eitemal Surface Radiological Information
Surface Coatamlnatlon level; (dpm/100cm2) Dose Rjte: (mR/hr)

Radiological Survey Number(s)- RCT Badge No

Watte Generator; I certify that the above information on this form is true and accurate
Printed Name: Badge No: Signature:

TIDs Instilled'’ D Y« D D NA TID Numbers:

Waste Package Certifier; 1 certify that the information on this form is true and accurate
Printed Name: Badge No: Signature:

eMWult VtrilM (p)

Figure D- 4 Example Waste Container Tracking Form
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SECTION E

GROUNDWATER MONITORING

This section is not applicable because groundwater monitoring is not required for the 
permitted container storage units at PORTS.
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SECTION F

PROCEDURES TO PREVENT HAZARDS

F-l SECURITY [3745-54-14, 3745-50-44]

F-IA SECURITY PROCEDURES AND EQUIPMENT [3745-54-14, 3745-50-44]

Security procedures and equipment at PORTS that prevent the unknowing entry and minimize the 
possibility for unauthorized entry of persons or livestock onto the active portion of the facility are discussed 
below.

F-lA(l) 24-HOUR SURVEILLANCE SYSTEM [3745-54-14]

Security at PORTS is maintained by a staff of trained security guards. Routine patrols of the main 
complex provide continuous surveillance of the entire facility, including the container storage units. All 
security guards are equipped with two-way radios and have direct communications with other PORTS plant 
protection persoimel (i.e., fire department, plant shift superintendents, and the plant communications center).

F-1A(2) BARRIER AND MEANS TO CONTROL ENTRY [3745-54-14]

PORTS is a controlled access facility surroimded by a seven foot high chain-link fence, complete with 
three strand barbed wire and angled top stanchions, gates, and numerous other features that contribute to the 
safety and security of the facility.

The container storage units for the PORTS site are located in the X-326 Building. The X-326 Building is 
in the west central portion of the site which is located within the plant security fence.

Employees are required to show identification badges to security guards when entering all gates. Visitors 
and contractors entering the plant must obtain proper passes.

F-1A(3) WARNING SIGNS [3745-54-14]

Signs bearing the legend "Danger-Unauthorized Persoimel Keep Out" are posted inside the X-326 
building at each entrance to the hazardous waste storage imits and are visible from all angles of approach. The 
signs are written in English and are legible fi-om a distance of twenty-five feet. Existing signs with a legend 
other than "Danger - Unauthorized Personnel Keep Out" may be used if the legend on the sign indicates that 
only authorized personnel are allowed to enter and that entry into the active portion can be dangerous.
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F-2 INSPECTION SCHEDULE [3745-50-44, 3745-54-15]

F-2A GENERAL INSPECTION REQUIREMENTS [3745-50-44, 3745-54-15,3745-54-73]

The X-326 Storage Units are inspected to detect conditions that may be causing or may lead to the release 
of hazardous waste constituents to the environment or a threat to human health. Inspection frequencies, items 
inspected, and types of potential problems that are to be reviewed during inspections are listed in Table F-1. 
Problems identified during the inspections are documented and corrected on a schedule that ensures the 
problem does not lead to an environmental or human health hazard. The inspection record will include, at a 
minimum, the date and time of the inspection, name of the inspector, a notation of the observations made, and 
the date and nature of any repairs or other remedial actions. Completed inspection checklists, or inspection 
summaries, are filed in the operating record in accordance with Section J of the permit application. The 
inspection records are retained a minimum of 3 years from the date of the inspection.

F-2A(1) TYPES OF PROBLEMS [3745-54-15]

Equipment items inspected, types of potential problems checked, and inspection frequencies are tabulated 
in Table F-1, Inspection Schedule.

F-2A(2) FREQUENCY OF INSPECTIONS [3745-54-15]

The X-326 Storage Units are inspected by designated facility personnel on a weekly basis (within 7 days 
of the previous inspection). See Table F-1. Loading/unloading areas are inspected on a daily basis by 
designated facility personnel when in use. See Table F-1. Problems identified during routine inspections and 
corrective actions taken to correct the problems are documented on the inspection checklists. Corrective 
actions are initiated within 24 hours of discovery. Imminent hazards are addressed with immediate remedial 
action. Each checklist will include the information specified in F-2A General Inspection Requirements.

Emergency equipment inspections are conducted on a periodic basis in accordance with Table F-1. The 
frequency of inspections is based on the rate of possible deterioration of equipment and the probability of an 
environmental or human health incident if the deterioration malfunction or operator error goes undetected 
between inspections.

F-2B SPECIFIC PROCESS INSPECTION REQUIREMENTS [3745-50-44,3745-54-15]

F-2B(1) CONTAINERS [3745-55-74]

Waste containers are inspected weekly during the container storage area inspections conducted by 
designated facility personnel. The items inspected and types of potential problems checked for are listed in 
Table F-1.



SUBMISSION DATE: SEPTEMBER 13, 2010

F-2C REMEDIAL ACTION [3745-54-15]

If inspections reveal that non-emergency maintenance is needed, the maintenance will be completed as 
soon as possible to minimize further damage and reduce the need for emergency repairs. If a problem is 
imminent or has already occurred during the course of an inspection or at any time between inspections, 
remedial actions will be taken immediately. Plant personnel will notify the appropriate authorities and initiate 
remedial actions. In the event of an emergency involving the release of hazardous constituents to the 
environment, the contingency plan will be implemented.

F-3 WAIVER OF PREPAREDNESS AND PREVENTION REQUIREMENTS [3745-50-44]

PORTS does not request a waiver of preparedness and prevention requirements. Requirements of this 
Subpart are addressed in Sections D, F, and G of this application.

F-3A EQUIPMENT REQUIREMENTS [3745-54-32]

F-3A(1) INTERNAL COMMUNICATIONS [3745-54-32]

The X-326 Storage Unit is equipped with internal and external fire alarm systems that, when activated, 
provide for immediate response of emergency persoimel. Persoimel have immediate access to this alarm at all 
times. Emergency response services are provided by onsite emergency responders.

Sprinklers are located in the ceiling of the X-326 units and will activate in the event of a fire. The 
sprinkler system also activates the fire alarm systems described above.

The fire alarm box can be activated at any time and will provide for immediate response by emergency 
persoimel.

Building horns are available in the X-326 Storage Unit. Hand held two-way radios are used by waste 
handling personnel during all waste transport activities and can be utilized to notify emergency personnel. 
Telephones are also available for emergency use. PORTS maintains an internal emergency telephone number 
(911) to contact the onsite emergency responders. The telephone designated for use in the storage unit are 
checked weekly to ensure that they are operable (Table F-1). See Section G for more information.

F-3A(2) EXTERNAL COMMUNICATIONS [3745-54-32]

Telephones are located at the X-326 Storage Unit for emergency use. The telephones designated for use in 
the storage units are checked weekly to ensure that they are operable (Table F-1). PORTS maintains an 
internal emergency telephone number (911) to contact the onsite emergency responders. Upon notification, 
appropriate personnel will respond. External emergency response agencies can be contacted by the onsite 
emergency personnel, if necessary. See Section G for more information.
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F-3A(3)EMERGENCY EQUIPMENT [3745-54-32]

Portable fire extinguishers, fire control equipment, spill control equipment, and decontamination 
equipment are available for use in the storage units.

The Fire Department is fully equipped with emergency response equipment and maintains a supply of fire 
extinguishing media. Equipment is maintained as necessary to ensure proper operation in the event of an 
emergency (Table F-1). See Section G for more information.

F-3A(4) WATER FOR FIRE CONTROL [3745-54-32]

PORTS has an on-site water supply of adequate volume and pressure for fire control at the container 
storage units. Inspections and testing of the fire water supply systems are completed by USEC.

Fire hydrants are located in the immediate vicinity of the X-326 Storage Unit. See Section G for more 
information.

F-3B AISLE SPACE REQUIREMENT [3745-54-35]

Adequate aisle space is maintained to allow for the unobstructed movement of personnel, fire protection 
equipment, spill control equipment, and decontamination equipment. Specific aisle space specifications are 
presented in Section D-1 A(2).

F-4 PREVENTION PROCEDURES, STRUCTURES AND EQUIPMENT ]3745-50-44]

Procedures, structures, and equipment used at the storage units to prevent hazards in unloading 
operations, run-off from hazardous waste handling areas to other areas of the facility or environment, 
contamination of water supplies, mitigate effects of equipment failure and power outages, and the undue 
exposure of personnel to hazardous waste are described in the following sections.

F-4A UNLOADING OPERATIONS [3745-50-44]

Containerized hazardous wastes are transported by trained personnel to hazardous waste storage units by a 
method of transport that minimizes the potential for spills or releases of hazardous waste constituents. 
Transportation methods include, but are not limited to, a barrel truck, multi-position transfer cart, forklift, a 
roll-off truck, a flat bed truck, or barrel lift. A spill control kit is available on each vehicle for use in mitigating 
the effects of spills or leakage. Operations are typically conducted during the normal business hours of the 
operator of the storage facility.

Equipment used in loading/imloading operations includes, but is not limited to, cranes, barrel lifts, 
forklifts (both with and without special barrel attachments), barrel hooks and clamps, hand carts, and platform 
lifts. All equipment is inspected daily, when in use (Table F-1). Ramps are used to facilitate the safe 
movement of containers into diked areas.
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F-4B RUNOFF [3745-50-44]

The X-326 storage units are located within an enclosed building. All activities within the storage units are 
within diked areas. Any liquids resulting from container leakage or spills will be contained within the diked 
area.

An overall site drainage map, located in Section B, depicts paths of potential runoff from the X-326 
Storage Unit.

F-4C WATER SUPPLIES [3745-50-44]

Hazardous wastes stored at the X-326 Storage Unit are contained in DOT-approved containers and other 
containers as specified in Section D, Table D-1. Secondary containment for all wastes is provided by concrete 
or metal dikes and sealed concrete floors. Groundwater contamination is prevented by eliminating the 
discharge of hazardous materials onto the unprotected ground.

F-4D EQUIPMENT AND POWER FAILURE [3745-50-44]

No special equipment requiring external electrical power is needed at the storage units for normal 
operations. Emergency lighting is installed in the storage units and is maintained and inspected (Table F-1). 
Personnel will cease activities involving waste loading, unloading, or transfers until power is resumed.

Replacement material-handling equipment is readily available from other departments for use until repairs 
can be accomplished or permanent replacements procured. Facility equipment has either a redundant system, 
such as two separate exhaust systems, or has emergency backup power.

F-4E PERSONAL PROTECTION EQUIPMENT [3745-50-44]

Personal protective equipment is available in the storage units to all personnel, and proper use of the 
protective equipment is addressed by procedures available in each department involved in hazardous waste 
handling. These procedures and proposed changes are reviewed by industrial hygienists to ensure that the 
proper personal protective equipment has been specified.

Personal protection and required safety gear for the safe handling of hazardous wastes are addressed in the 
hazardous waste handling training program, as well as in procedures for the storage units. Personnel wear 
protective coveralls, safety shoes, safety glasses, gloves (type dependent on waste handled), and, if necessary, a 
respirator, as specified in procedures or for special cases as determined by supervision in consultation with 
industrial hygiene personnel. Hazardous chemical data and material safety data sheets are used to gather 
information on the characteristics of chemical components of the waste, including toxicity, ignitability, 
reactivity, corrosivity, route of exposure and other hazard information. See Section G for available response 
equipment. See Section H for a description of employee training.
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F-5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE AND INCOMPATIBLE 
WASTES [3745-50-44, 3745-54-17]

F-5A PRECAUTIONS TO PREVENT IGNITION OR REACTION OF IGNITABLE OR 
REACTIVE WASTE [3745-54-17]

Wastes stored at the X-326 Storage Units are segregated according to the characteristics of the various 
wastes to prevent heat-producing chemical reactions. In areas where ignitable or reactive wastes are stored, "No 
Smoking or Open Flames" signs are prominently displayed.

Segregation of incompatible wastes is accomplished through the use of walls, dikes, or other effective 
methods for maintaining physical separation. See Section D-1 for more information.

F-5B GENERAL PRECAUTIONS FOR HANDLING IGNITABLE OR REACTIVE
WASTES AND MIXING OF INCOMPATIBLE WASTES [3745-50-44,3745-54-17]

Segregation of wastes and the use of containers (as specified in Section D) minimizes the possibility of 
fire, explosion or unplanned sudden or non-sudden release of hazardous wastes caused by the incompatibility 
of the material with waste residues.

In X-326, small quantities of ignitable wastes are stored in flammable cabinets which are regulated under 
NFPA standards. Containers are stored in areas where adequate climate controls are available. Procedures for 
packaging and handling of laboratory waste chemicals are implemented by qualified commercial contractors or 
facility personnel.

Waste storage units are managed by trained waste handlers. Waste segregation is an integral part of the 
design and operation of the waste storage units. These units include features such as diking and containment 
systems and segregation by waste category, which prevent mixing of ignitable, reactive, and/or incompatible 
materials. Containers within these units are closed and stored in appropriate areas and meet labeling and 
spacing requirements. The waste storage units have climate controls, as required. Explosion-proof tools and 
other safety devices are used in these units to ensure safe, environmentally soimd handling of wastes.

F-5C MANAGEMENT OF IGNITABLE OR REACTIVE WASTES IN CONTAINERS 
[3745-54-17]

Specific container management practices are presented in Section D.

F-5D MANAGEMENT OF INCOMPATIBLE WASTE IN CONTAINERS [3745-50-44, 
3745-55-77]

Specific container management practices are presented in Section D.
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TABLE F-1 INSPECTION SCHEDULE

Inspection or Equipment Element of Inspection Frequency

Container Storage Unit Inspections

“Danger Unauthorized
Personnel Keep Out,” or 
equivalent, signs posted

missing or damaged signs Weekly

Dikes broken/cracked dikes or ramps Weekly

Floors cracked floor coating; spills, leaks, stains or other 
evidence of hazardous waste released

Weekly

Container Labeling (hazardous 
waste identification label)

damaged or missing labels, improper or incomplete 
information

Weekly

Container Integrity corrosion, leaks, bulges, missing bungs, dents which 
jeopardize structural integrity

Weekly

Secondary Containment for 
liquid hazardous waste

absence of secondary contaimnent for liquid 
hazardous waste

Weekly

Personal Protective Equipment inadequate materials available, inventory not replaced Weekly

Spill Control Equipment inadequate materials available, inventory not replaced Weekly

Aisle Space aisle space blocked by containers or equipment Weekly

Telephone system power failure, equipment malfunction Weekly

Loading/Unloading Areas

Operating Equipment malfunction, safety lights, horns, brakes Daily, when in use

Container Integrity corrosion, leaks, bulges, missing bungs, dents which 
jeopardize structural integrity

Daily, when in use

Container Labeling (hazardous 
waste identification label)

damaged or missing labels, improper or incomplete 
information

Daily, when in use

Dikes broken/cracked dikes or ramps Daily, when in use

F-7
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Inspection or Equipment Element of Inspection Frequency

Floors cracked floor coating; spills, leaks, stains or other 
evidence of hazardous waste released

Daily, when in use

Building Inspections and Surveys

Fire Prevention Inspection housekeeping, fire hazards, blocked fire lanes and/or 
fire doors, access to equipment, etc.

Semi-annually

Automatic Sprinkler Systems

Visual Inspection of wet pipe 
sprinkler

control valve status, gauge pressure, system hardware 
and associated equipment

Monthly

Main drain flow flow test Biannually

Inspector’s test valve flow and alarm test Biaimually

Operational inspection of 
sprinkler control valves

cycle valves Biaimually

Fire Alarm Systems

Manual pull stations operational test Aimually

Water Supply Systems

Electric fire pump operational test Annually

Diesel fire pump operational test and battery test Annually

Diesel pump fuel supply level check amount, refill as needed Quarterly

Automatic starting test operational test Annually

Water flow test (underground 
piping)

hydraulic gradient Every three (3) 
years

Hydrants damage; flush Aimually

Capacity test (piunps) flmctional test Every three (3) 
years
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Inspection or Equipment Element of Inspection Frequency

Underground valves cycle valves Every three (3) 
years

Water storage tanks (exterior) damage or leaks Every three (3) 
years

Portable Fire Extinguishers

Visual Inspection operational test Monthly

Carbon dioxide extinguisher 
hose

Continuity test Annually

Container hydrostatic test per manufacturer’s instructions per manufacturer’s 
instructions

Building Equipment and Facilities

Hose Rollers damage Annually

Mobile Fire Apparatus

Routine inspections and test road test, equipment operational test, inventory Weekly

Fire pump capacity test functional test Annually

Pumper truck hoses hydrostatic test Annually

F-9
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SECTION G

RCRA HAZARDOUS WASTE CONTINGENCY PLAN 
[OAC 3745-50-44 (A)(7), 3745-54-50 through 56]

OVERVIEW AND PURPOSE OF PLAN

This Contingency Plan describes the actions facility personnel will take in response to fire, explosions, or 
any unplanned sudden or non-sudden release of hazardous waste or hazardous waste constituents, mixed waste 
or mixed waste constituents to air, soil, or surface water. To fulfill this purpose, the plan will be implemented 
immediately whenever one or more of these occurrences could threaten human health or the environment.

This document, as Section G of the Portsmouth Gaseous Diffusion Plant (PORTS) Part B Permit 
Application, is being provided as a stand-alone document which amends the facility's emergency plan 
(Portsmouth Emergency Plan) as allowed for in OAC 3745-54-52 (b) and 40 CFR 264.52 (B). While the 
Portsmouth Emergency Plan integrates the plant's planning processes into a single document designed to 
mitigate the consequences of an emergency, this Contingency Plan stands alone for response to hazardous 
waste incidents.

This Hazardous Waste Contingency Plan contains the following elements:

• Designation and responsibilities of persoimel who are to act as emergency coordinators,

• Implementation procedures for instructions on how and when the plan will be followed,

• Descriptions of both plant internal and external alarms and notification systems,

• Assessment methods and control actions should an emergency occur,

• Location, description and capabilities of emergency equipment at the facility,

• Agreements with USEC and with local authorities and medical centers, for providing 
emergency management and fire protection,

• Details of evacuation plans, and

• Record keeping and incident reports

PHILOSOPHY

At PORTS, the shared philosophy on emergencies is to prepare and maintain emergency plans dedicated 
to principles of personnel safety, environmental protection and safe equipment operation. Consequently, the 
response measures provided within this plan are designed to provide maximum protection for both onsite and 
offsite persoimel, limit damage to facilities and equipment, limit adverse impacts on the environment and 
minimize impacts on site operations and security. The following PORTS philosophy indicates our commitment 
to personnel safety and the protection of the environment.

G-1
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"The emergency philosophy of the Portsmouth Gaseous Diffusion Plant (PORTS) is to provide and 
maintain emergency plans that are dedicated to the following principles; in order, personal safety, 
environmental protection, and safe equipment operation."

Contamination control issues and environmental protection concerns are to be addressed by emergency 
responders following the identification, recovery and condition assessment/treatment of ill or injured persoiuiel.

This policy shall be applied and enforced comprehensively; however, provision must be made for 
deviations during emergency operations -- thus allowing the Emergency Coordinator to be in a position to 
make decisions based upon circumstances found at the time of an emergency.

COPIES OF CONTINGENCY PLAN [OAC 3745-54-53]

Although not listed on the Part B Permit Application checklist, this section is required by the referenced 
regulations. A copy of the Contingency Plan and all revisions are provided to all applicable departments at 
PORTS. These include: custodians of hazardous waste storage units, the United States Enrichment 
Corporation (USEC) Emergency Preparedness Department, the USEC Fire Department, the USEC Police 
Department and the USEC Plant Shift Superintendent's office.

USEC, as part of an agreement to provide emergency management and fire protection service, obtains 
Letters of Agreement (LOAs) with offsite emergency plaiming and/or response organizations that have agreed 
to assist in the event of an emergency at PORTS. The Department of Energy (DOE)/LATA/Parallax 
Portsmouth LLC provides copies of the RCRA contingency plan to these organization as well as other 
interested stakeholders. This combined distribution list includes the following:

Adams County
Peebles Fire Department

Scioto Count
Southern Ohio Medical Center
Post 73, Ohio State Highway Patrol Scioto County Emergency Mgmt. Agency 
Scioto County Sheriff
Scioto Coxmty Local Emergency Planning Committee 
Valley Local Schools

Pike County
Pike Community Hospital 
Pike County Sheriff
Pike County Emerg. Medical Service (6) 
Scioto Township Volunteer Fire Dept 
Beaver Volunteer Fire Department 
Piketon/Seal Township Volimteer Fire Dept 
Elm Grove Volunteer Fire Department 
Stockdale Volunteer Fire Department 
Waverly City Schools 
USEC

Pike County Fire Fighters Association 
Pike Coimty Local Emerg. Ping. Com.
Ohio Division of Forestry - Pike State Forest 
Waverly Fire Department 
Benton Township Volunteer Fire Department 
Jackson Township Volunteer Fire Department 
Camp Creek Township Fire Department 
Pebble Township Vol. Fire Department 
Pike County Schools
Brush Creek Township Volunteer Fire Department
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Ross County
Adena Regional Medical Center Hospital

Others
Ohio Environmental Protection Agency (2) 
United States Environmental Protection Agency 
United States Department of Energy 
Ohio Emergency Management Agency (OEMA)
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Franklin Township Volunteer Fire Department

AMENDMENT OF CONTINGENCY PLAN [OAC 3745-54-54]

When the Contingency Plan is revised, PORTS provides documentation to U.S. Department of Energy 
(DOE), and regulatory agencies, and all departments and organizations currently on the above plan distribution 
list The correspondence for distribution of a revised Contingency Plan includes an offer to familiarize the 
receiving organization with the changes in the plan.

G-1 GENERAL INFORMATION [OAC 3745-54-52]

The container storage units at PORTS are owned by DOE and are co-operated by DOE and 
LATA/Parallax Portsmouth EEC. The address for the facility is:

U.S. Department of Energy 
Portsmouth Gaseous Diffusion Plant 
3930 US 23 South 
Piketon, OH 45661

The mailing address for all correspondence is:

Department of Energy 
William E. Murphie, Manager 
Portsmouth/Paducah Project Office 
1017 Majestic Drive, Suite 200 
Eexington, Kentucky 40513

The primary contact for hazardous waste storage activities at PORTS is:

U.S. Department of Energy 
Attention: Kristi Wiehle 
P.O. Box 700 
Piketon, OH 45661

The U.S. EPA Identification Number for DOE Operations at the Portsmouth Gaseous Diffusion Plant is: 

OH7890008983
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The Uranium Enrichment process and support facilities at PORTS are leased and operated by USEC. 
Emergency Response Services are available to LATA/Parallax Portsmouth LLC from USEC through a service 
agreement incorporated into the lease.

LOCATION AND SITE PLAN

PORTS is located near Piketon, in Pike County, Ohio, approximately 70 miles south of Columbus, on 
federally-owned property. The plant is two miles east of the Scioto River and one-half mile east of U.S. Route 
23. The plant site consists of industrial facilities, including process buildings, several electrical switchyards, 
cylinder storage areas, cooling towers, a steam plant, a water treatment plant, a sewage disposal plant and 
pollution abatement facility, service and maintenance buildings and facilities for administrative, medical, fire 
and security activities. (See Figure G-1.)

PORTS is a former Uranium Processing Facility with an end product being enriched uranium, used to 
produce fuel for the nuclear power industry. Obtaining the end product required the use of numerous 
hazardous chemicals.

Figure G-1 presents a layout of plantsite and shows the location of the X-326 Container Storage Units, the 
location of onsite Emergency Response Facilities, and roads and entrances inside the facility. The evacuation 
plans and routes are presented in Section G-7 of this Contingency Plan. USEC provides emergency response 
and fire protection services for the container storage units through a service agreement incorporated into the 
lease.

PLANNING AREA

For the piupose of planning and response, a two-mile planning area has been established for the areas 
immediately surrounding the plant which could be affected by releases of hazardous substances and toxic 
chemicals, hazardous waste or hazardous waste constituents, mixed waste or mixed waste constituents. This 
area is the two-mile immediate notification area (INA), within a two-mile radius of the center of the plant. This 
area extends out from the center of the plant. If a protective action is recommended, a public warning system 
alerts persons residing within the immediate notification area to seek shelter and tune to an Emergency Alert 
System Radio Station Broadcast Station (EBS) for further information. (See Figure G-2.)

Topographical features within the planning area include the Scioto River two miles to the west and 
numerous wooded hills. Sensitive facilities located within the planning area include a nursing home and an 
electric utility.

No schools are located within the immediate notification area. However, county school buses frequently 
travel all roads within this area.

Since PORTS is not a nuclear reactor site, emergency planning requiring an "ingestion exposure pathway" 
has not been considered. Such accidents would involve sequences of successive failures more severe than 
those postulated during the design of this plant. The Ohio Emergency Management Agency, the Pike County 
Emergency Management Agency, DOE, and the PORTS Emergency Management Department have 
determined that emergency planning is only necessary to a two-mile radius of the plant.
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LAND USE

A number of businesses are located west of the facility, just inside the immediate notification area. To the 
south and east is an area of wooded hills with scattered homes in the valleys. Land use on the western 
boundary of the immediate notification area is primarily agricultural, with scattered farmhouses and 
outbuildings amid the fields. The area north of PORTS includes residential and commercial development as 
well as an area of undeveloped woods and farmland.

TRANSPORTATION ROUTES

A north-south transportation corridor containing both the Norfolk Southern Railroad and U.S. Route 23 is 
located approximately one-half mile west of the facility. State Route 32, an east-west highway, is located to the 
north of the facility outside the immediate notification area.

HAZARDOUS WASTE STORAGE

The X-326 Storage Unit (See Figure G-1) is located in the central part of the DOE Facility. The X-326 
Building has been in use since 1956. The structure is 2,230 feet long, 552 feet wide, 62 feet high and contains 
58 acres of floor space. The X-326 Building is totally enclosed with a built up roof, transite walls and concrete 
floors. There are seven areas of the building, totaling approximately 38,105 square feet, designated for the 
storage of hazardous waste. The storage areas are located on the first floor towards the south end of the 
building.

The wastes are stored in a variety of containers, but are usually stored in DOT approved 5 5-gallon drums 
or 5-inch diameter/10-liter polyethylene bottles. Other containers as listed in Table D-2 of Section D of this 
application may also be used. The containers are stored on steel supports or are placed into support sleeves 
which are raised above the floor to prevent contact with potentially inadvertent standing liquid introduced into 
the area.

The X-326 Storage Unit is located in the south end on the first floor of the X-326 Process Building. 
Figure D-1 shows the floor plan for the X-326 Storage Unit. The X-326 Building is totally enclosed with a 
built-up roof, transite walls and concrete floors. Heating and cooling is provided as needed in the RCRA- 
permitted storage areas. The area around the building is sloped to direct run-on and run-off water to the 
PORTS storm sewer system.

The X-326 RCRA storage space will be used as required until final-closure is initiated.

Seven waste areas in the X-326 Building are delineated for storage: Areas 1, 2, 3, 4, 5, 6 and the "L" 
Cage (the "L" Cage consists of both the east cage and the west cage). Storage area floors for 1,2, 3,4 and 5 
were cleaned, sealed, primed and finished with a urethane-based sealant in 1992. The "L" Cage area was 
cleaned, any existing concrete cracks (these are "cosmetic" cracks in the surface of the concrete and not 
significant structural faults) sealed with a sealant (Silka Pronto 19 or equivalent), and recoated with one coat of 
urethane sealant (Tennant No. 122). All storage areas are surrounded by a 1" x 1" x 1 /8" angle iron dike set in 
a chemically resistant elastomeric sealant. The floors are six to nine inches thick and’ constructed out of 
concrete.
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G-2 EMERGENCY COORDINATORS [OAC 3745-54-52 (D), 3745-54-55]

The primary contact as Emergency Coordinator is Dari Anderson. However, at PORTS alternates are 
referred to as Plant Shift Superintendents, who are on duty 24-hours a day and serve as Emergency Coordinator 
while on duty. The Plant Shift Superintendent is a USEC employee and serves as an alternate through an 
agreement between LATA/Parallax Portsmouth LLC and USEC. A Plant Shift Superintendent is on duty 24 
hours a day. When the Plant Shift Superintendent responds to an incident scene and takes charge, he becomes 
the Incident Commander. The Plant Shift Superintendent is the on-site expert in emergency response 
procedures and has the responsibility of notifying the proper authorities for assistance. The responsibilities of 
the Incident Commander, as well as the notification procedures, are stated in this contingency plan. The 
Incident Commander has full authorization to commit all necessary resources to alleviate the emergency. 
Additionally, individuals have been identified by the primary contact that will respond if additional personnel 
are needed.

In the event of an emergency, the telephone number that will reach the on-duty Plant Shift Superintendent 
from an offsite phone is (740) 897-3025. If the caller is onsite, he/she would call the Plant Shift 
Superintendent at extension 3025. Onsite personnel can notify emergency responders by calling the plant 
emergency extension, 911 on any plant telephone.

The Plant Shift Superintendent is delegated the responsibility by PORTS management, to supervise site 
emergency response activities on all shifts. The Plant Shift Superintendent is authorized to make protective 
action recommendations for both onsite persormel and offsite populations.

The PORTS Emergency Response Organization (ERO) is staffed with trained persormel with expertise in 
responding to emergency situations. The Emergency Response Organization is at the service of the Plant Shift 
Superintendent when acting as the Incident Commander.

United States Emichment Corporation Plant Shift Superintendents provide coverage at PORTS. The 
names of the Emergency Coordinators (Plant Shift Superintendents) are shown in Table G-1.

G-3 IMPLEMENTATION [OAC 3745-54-51(B), 3745-54-56(A), 3745-54-56(D)j

The Contingency Plan is to be implemented immediately whenever a condition arises that may threaten 
human health or the environment as a result or potential result of the involvement of hazardous wastes. These 
conditions include unplanned sudden or non-sudden releases, fires, or explosions.

Any person discovering an emergency involving hazardous waste onsite should immediately implement 
the Contingency Plan by alerting the Plant Shift Superintendent/Incident Commander and the Plant 
Emergency Response Organization. Methods used to alert the Plant Shift Superintendent and thereby 
implement the plan include:

• Radio to X-300 Plant Shift Superintendent; or,

• Dial 911 on any plant phone or (740) 897-2444 on cell phones and report to answering 
party; or

Pick up red emergency phone (in selected areas); or,
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• Dial 3025 for the Plant Shift Superintendent (cell phone users dial (740) 897-3025), or

• Pull fire alarm box. Remain near the alarm box, if possible, until the Plant Shift 
Superintendent/Incident Commander or Fire Services arrives; then provide details.

• Dispatch someone to summon assistance.

After implementing the Contingency Plan, the person discovering the emergency should do whatever can 
safely be done to minimize the impact of the emergency, including but not limited to performing local 
evacuation, equipment shutdown or valving isolation, and performing necessary first-aid, if appropriate.

This Contingency Plan will be implemented in the following situations:

1. Fire and/or explosion

• A fire causes the release of toxic fiimes, hazardous waste or hazardous waste constituents, 
mixed waste or mixed waste constituents.

• A fire spreads and could possibly ignite materials at other locations onsite, thus releasing 
hazardous waste or hazardous waste constituents, mixed waste or mixed waste constituents or 
could cause heat induced explosions, thus releasing hazardous contaminants.

• Use of water or water and chemical fire suppressant could result in contaminated runoff

2. Spills or release of hazardous waste or hazardous waste constituents, mixed waste or mixed 
waste constituents.

• The spill could result in the release of fiammable liquids or vapors, thus causing a fire or gas 
explosion hazard.

• The spill could cause the release of toxic liquids or fumes.

• The spill can be contained onsite, but the potential exists for groundwater contamination.

• The spill cannot be contained onsite, resulting in offsite soil contamination and/or ground or 
surface water pollution.

Regardless of the unit involved or source of hazardous waste or hazardous waste constituents, mixed waste 
or mixed waste constituents or any release posing an imminent danger to human health or the environment will 
result in plan implementation. If the Plant Shift Superintendent/Incident Commander determines that the 
facility has had a fire, explosion, or any unplanned sudden or non-sudden release of hazardous wastes or 
hazardous waste constituents to air, soil, or surface water, posing an imminent or actual harm or hazard to 
human health, or the environment, he will report his findings as follows:

1. To local authorities if an evacuation offsite is requested, and must be available for their consultation

2. To government officials or the National Response Center (using (800) 424-8802) and include:
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A. Name and phone number of reporter;
B. Name and address of facility;
C. Time and type of incident;
D. Name and quantity of material(s) involved, to the extent known;
E. The extent of injuries, if any; and
F. The possible hazards to human health, or the environment, outside the facility. 

3. To Ohio Emergency Response Team at (800) 282-9378.

G-4 EMERGENCY RESPONSE PROCEDURES [OAC 3745-54-52 (A)]

The PORTS USEC Emergency Response Organization is prepared to respond by agreement to 
emergencies involving DOE facilities or requiring DOE assistance. The Emergency Response Organization is 
responsible for taking immediate mitigative and corrective actions to minimize the consequences of an incident 
to workers, public health and safety, and the environment.

The Emergency Response Organization is staffed with trained personnel who are required to participate in 
formal training, drills and exercises and respond if notified of an incident. The incident type and severity dictate 
the level of Emergency Response Organization activation.

The Emergency Response Organization has the following specific functions and responsibilities depending 
on the incident and level of response needed to mitigate the problem: event categorization, determination of 
emergency class, notification, provision of protective action recommendations, management and decision 
making, control of onsite emergency activities, consequence assessment, protective actions, medical support, 
public information, activation and coordination of onsite response resources, security, communications, 
administrative support and coordination and liaison with offsite support and response organizations.

FIELD RESPONSE

The Plant Shift Superintendent is delegated the responsibility by PORTS Environmental Management & 
Enrichment Facilities Site Manager to supervise site emergency response activities on all shifts. The Plant Shift 
Superintendent is authorized to make protective action recommendations for both onsite personnel and offsite 
populations.

The Incident Command System (ICS) is used by PORTS response for managing an incident at the scene. 
The Incident Command System provides a standard system for responding to all types of incidents. The two 
major functions of the Incident Command System are safety and efficiency. The system consists of personnel, 
facilities, equipment, communications and procedures operating within an organized structure to accomplish 
control of the incident.

When the Plant Shift Superintendent responds to the incident scene and takes charge, the Plant Shift 
Superintendent becomes the Incident Commander. The Incident Commander establishes a command post at a 
safe distance away from the incident scene in an upwind direction. All requested field response units report to 
the command post and receive directions from the Incident Commander for response actions.

All emergency persoimel should be provided with as much information as possible, concerning the nature 
and hazards of the incident they are responding to. This information should include wind direction and speed,
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possible location of the Command Post, and any areas to avoid. Any changes in the conditions at the incident 
scene must be passed quickly to all responders.

The Plant Shift Superintendent/Incident Commander is located in the X-300 Plant Control Facility which 
serves as the 24-hour point of contact for all emergency notifications. The Plant Shift Superintendent/Incident 
Commander:

Provides continuous site-wide emergency direction;
Directs the effort to respond to an incident;
Assesses the incident and makes initial categorization/classification;
Alerts and mobilizes sufficient response forces, including technical assistance, to respond to 
the requirements of the emergency;
Directs plant or facility shutdown, if necessary, in accordance with existing plans and 
procedures; and
Ensures communications with the Emergency Operations Center (EOC), when appropriate. 
Emergency responders who routinely report to the Command Post include:
Plant Shift Superintendent/Incident Commander 
Response Safety Officer 
Police Force
Local Emergency Director 
Fire Department

The following organizations are called on by the Incident Commander, when necessary:

• Environmental Compliance
• Industrial Hygiene
• Nuclear Safety
• Maintenance
• Waste Management

• Health Physics
• Medical
• Utilities
• Facility Operations

In addition, offsite Emergency Response Organizations are available to assist the onsite Emergency 
Response Organization when needed.

EMERGENCY OPERATIONS CENTER

When the Emergency Operations Center becomes operational, overall command and control of the PORTS 
Site Emergency Response is transferred to the Crisis Manager, allowing the Incident Commander to focus on 
conditions and mitigation at the emergency scene. The Emergency Operations Center is located in the X-1020 
Building and becomes the primary facility for coordinating onsite response and mitigation and offsite interface 
activities. The Emergency Operations Center is composed of an emergency information center where members 
of Senior Management and advisors operate, coordinate activities and communicate with onsite and offsite 
personnel; a Crisis Management Room (CMR) where the Crisis Management Team (CMT) is stationed to 
follow events and direct actions; a Technical Support Room (TSR) where the TSR Coordinator advises and 
directs the activities of the technical support group; a radio room where personnel monitor and transmit 
information; a computer room which houses the information management system; and an area where security 
personnel coordinate the activities of the protective force. The emergency line of executive succession for the 
Crisis Manager's position is shown in the next section.
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The Plant Shift Superintendent will activate the Emergency Operations Center in the event of any 
emergency classification: alert or site area emergency. The Emergency Operations Center may be activated at 
any classification level or when deemed necessary. The Plant Shift Superintendent or alternate or the 
Enrichment Plant Manager or alternate are authorized to activate the Emergency Operations Center. Alternate 
Emergency Operations Centers include the X-300 Plant Control Facility and the Mobile Communications 
Vehicle. Emergency Operations Center service is by an agreement between USEC and LATA/Parallax 
Portsmouth LLC.

EMERGENCY LINE OF EXECUTIVE SUCCESSION

In the event of a significant emergency at PORTS, emergency executive succession of command shall be in 
the order listed below. If none of the management listed are available in the plant, the Plant Shift Superintendent 
shall assume command as well as fulfill his responsibilities as Incident Commander. The Plant Shift 
Superintendent will be relieved of the executive command duties by the first person to arrive as identified from 
the list below. PORTS does not consider those named on the list of "Emergency Line of Executive Succession" 
to be Emergency Coordinators. The Plant Shift Superintendent/Incident Commander continues his obligations 
for oversight of the emergency response.

• General Manager
• Plant Manager
• Other personnel as designated by the General Manager and trained and qualified as Crisis 

Manager

G-4A NOTIFICATION [OAC 3745-54-56 (A)]

This section describes the methods used for notifying PORTS Emergency Response Forces, other plant 
persoimel and appropriate Local, State and Federal Agencies in time of an emergency.

Notification refers to required communication within mandated time frames and according to a 
predetermined sequence, of general information on the nature and severity of an emergency event. Notification 
is different from reporting because it must occur without delay for the purpose of alerting or activating, rather 
than informing. Notification requirements vary according to reported event level and may continue to change 
depending upon preliminary classification, ongoing assessments, full classification and any changes in 
classification.

The Plant Shift Superintendent is responsible for categorizing an event as an emergency and assigning an 
emergency classification. The Plant Shift Superintendent is responsible for initial notifications in accordance 
with Federal and State Regulations. Subsequent notifications may be the responsibility of the Plant Shift 
Superintendent in his role as Incident Commander or the Crisis Manager after the PORTS Emergency 
Operations Center becomes operational.

In any event, a prearranged format is used to ensure that the content of the notification message(s) includes 
the emergency classification, whether a hazardous substance and toxic chemical, hazardous waste or hazardous 
waste constituent, mixed waste or mixed waste constituent release is occurring or expected and identification of 
the response and/or protective actions taken or recommended.
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Figure G-3, Emergency Notification Form (or a similar form that meets RCRA regulatory requirements), is 
used for notification of an emergency. Predesignated offsite agencies are notified within 15 minutes of 
classification of an emergency.

PRIMARY AND ALTERNATE SYSTEMS

Primary and alternate systems are in place for notifications to the Emergency Response Organization and 
offsite agencies. Periodic testing is conducted according to site Emergency Preparedness Implementing 
Procedures.

NOTIFICATION OF ONSITE PERSONNEL

Members of the PORTS Emergency Response Organization are notified of a need to respond to an 
emergency by a variety of ways including automatic alarms, pagers, radios, public address system and 
telephones.

Plant personnel not assigned to the Emergency Response Organization receive notification of an onsite 
emergency condition by one of eight different alarms followed by announcements over the plant's public address 
system. An example of plant alarms includes a continuous sounding alarm that means for plant personnel to 
evacuate a building and go to their assigned assembly area. To account for all plant personnel, the 
accountability alarm consists of seven (7) short blasts repeated three (3) times.

NOTIFICATION OF STATE AND COUNTY GOVERNMENTS

Telephone notification is made to the Pike County 24-hour Contact Point and the Ohio Emergency 
Management Agency and the Ohio Environmental Protection Agency. When a site area emergency is declared, 
the notification to the county's 24-hour Contact Point will include a reminder that at upon the site area 
emergency classification, the public warning system will be activated to notify the residents in the two-mile 
immediate notification area (INA).

The public warning system consists of five outdoor warning sirens, tone alert radio receivers, and the 
Emergency Broadcast System (EBS).

NOTIFICATION OF DOE

Notification to DOE Headquarters, the Portsmouth/Paducah Project Office, and the DOE Oak Ridge Field 
Office is made by telephone or verbal or facsimile messages.

NOTIFICATION OF LATA/PARALLAX PORTSMOUTH LLC CORPORATE PERSONNEL

Corporate personnel are notified of an emergency at PORTS by telephone or verbal or facsimile 

messages.
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G-4B IDENTIFICATION OF HAZARDOUS SUBSTANCES AND TOXIC CHEMICALS [OAC 3745- 
54-56(B)l

Upon arrival at the scene of an emergency, the Plant Shift Superintendent/Incident Commander will 
immediately make an assessment of the character, source, amount and extent of the release that has occurred.

In the event of a release, fire, or explosion, the identification of hazardous substances and toxic chemicals, 
hazardous waste or hazardous waste constituents, mixed waste or mixed waste constituents in the X-326 Waste 
Storage Units would be accomplished by direct observation of the leaking container or by the container 
inventory system maintained by the Waste Management (WM) Division.

This system maintains accountability for each container. The record for a container includes the generator 
data, analytical results and location in the storage imit. Because the wastes are segregated by compatibility and 
type, the location of the emergency may identify the material. The accountability systems are updated as 
frequently as necessary (often daily) to maintain an accurate container inventory.

The container inventory system is computerized with backup of data in a filing system. The data for any 
given container can be accessed from a computer terminal within five (5) minutes. Communications with Waste 
Management would be by telephone or radio. Should power be interrupted, and the computer system become 
inoperable, the paper back-up filing system would be used. By the location of the incident. Waste Management 
persoimel could locate the proper files which will reveal the contents of the containers involved. A third method 
of identification is the collection and analysis of samples. All sampling of air, soil, water, or pooled wastes will 
be performed in accordance with established standards, such as SW-846, ASTM, or others. All analyses will be 
performed in accordance with regulatory agency approved methods, such as SW-846 or in the case of 
radioactive contamination, in accordance with laboratory analytical methods/standard operating procedures.

G-4C HAZARD ASSESSMENT [OAC 3745-54-56 (C)]

In the event of an emergency, the Plant Shift Superintendent/Incident Commander has at his disposal any 
and all personnel and resources to assist and/or advise in the assessment of the situation and its amelioration. 
The Plant Shift Superintendent/Incident Commander will base the assessment on all available information 
including process knowledge, material safety data sheets, models of air, surface water or groundwater flow 
patterns, and specific health based environmental criteria or limits which may be exceeded. Environmental 
surveillance air sample data, at a minimum, will be collected and evaluated. By utilization of this existing 
database and trained personnel, the Plant Shift Superintendent/Incident Commander will be able to assess both 
the direct and indirect effects potentially caused by the emergency. Personnel routinely available to the Plant 
Shift Superintendent/Incident Commander for advice and consultation include those with skills and experience 
in chemistry, biology, engineering, industrial hygiene, safety, regulatory compliance, process engineering and 
operations, health physics, medicine and other sciences. Key personnel are on call to respond to the Plant Shift 
Superintendent/Incident Commander at any time. If the appropriate personnel are not promptly available, the 
Plant Shift Superintendent/Incident Commander has been granted the authority by plant management to act on 
the available information and to utilize his best judgment. Existing plant emergency procedures, methods, and 
policies, with which the Plant Shift Superintendent/Incident Commander and the Shift Emergency Response 
Organization are routinely trained and exercised, provide the Plant Shift Superintendent/Incident Commander 
with the assistance to exercise his best judgement with confidence.

If the assessment of the emergency situation indicates that evacuation of plant persoimel is required, the 
Plant Shift Superintendent/Incident Commander will notify the necessary personnel and area or building 
evacuation will be initiated. If it is determined that offsite populations must be evacuated, the Plant Shift
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Superintendent/Incident Commander will follow the guidelines as set forth in this contingency plan and local 
community response plans.

This Section also describes the protective actions developed to limit exposure of plant personnel and the 
public during an emergency at PORTS.

PROTECTIVE ACTIONS FOR ONSITE PERSONNEL

Protective actions for onsite personnel (including visitors and contractor personnel) includes: alerting, 
assembly and accountability, evacuation, monitoring and decontamination.

Plans have been developed for protection and accountability of onsite personnel within 45 minutes (not to 
exceed 60), including identification of special conditions, locations of assembly areas and provisions for onsite 
sheltering-in-place. Upon notification of an emergency by the Plant Shift Superintendent, emergency response 
forces proceed to their response locations. Plant persoimel not assigned an emergency response position and 
contractors proceed to a designated monitoring station or assembly point. Visitors remain with their escorts and 
are accounted for.

Evacuation of personnel is ordered by the Plant Shift Superintendent or Crisis Manager whenever it is 
determined that a threat to the safety of plant personnel exists. Directions on the specific evacuation routes are 
provided. The appropriate decision of an assembly point and evacuation route is determined based upon plant 
conditions, wind direction and weather.

Decontamination can be conducted by the Medical Department at an established decontamination area. 
Decontamination is conducted at the hospital or at an established area directed by the Plant Shift 
Superintendent.

PROTECTIVE RESPONSE FOR THE PUBLIC

The Plant Shift Superintendent or Crisis Manager (after activation of the Emergency Operations Center) is 
responsible for providing protective action recommendations to local officials as part of initial notifications and 
follow-up communications. These recommendations are based on assessment actions and a thorough 
understanding of the actual or potential plant conditions. These recommendations can follow the three broad 
pathways of exposure:

• Airborne radioactive exposure (inhalation)
• Food chain exposure (ingestion)
• Deposition exposure (external whole body).

Recommendations may address protective actions during the emergency, restorative actions following 
cessation of emergency conditions, and return to "normal" in the affected areas.

EMERGENCY EXPOSURE DURING RESCUE AND RECOVERY OPERATIONS

Controlling exposure to radiation during rescue and recovery actions is extremely complex. Multiple 
hazards and alternate methods are to be taken into account; prompt, sound judgment and flexibility of action are
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crucial to the success of any emergency actions. The risk of injury to those persons involved in the rescue and 
recovery activities should be minimized to the extent practical. The control of radiation exposures should be 
consistent with the immediate objectives of saving human life, protecting health and property, and recovering 
deceased victims.

ON-SITE SHELTERING IN-PLACE

Notification of a recommendation of sheltering-in-place is carried out by the Plant Shift Superintendent on 
the public address system and other available communication systems. Sheltering-in-place calls for employees 
to:

Go indoors immediately;
Close all windows and doors;
Turn off all sources of outdoor air (fans, air conditioners); and
Remain indoors and listen for additional information on the public address system.

OFFSITE SHELTERING IN-PLACE

The two-mile immediate notification area is established around PORTS to assist in notifying the public to 
shelter-in-place or to provide instructions for the public to evacuate the area.

When it is determined that sheltering-in-place is the recommended action for residents living within the 
immediate notification area, the Pike County Sheriffs Dispatcher or the Plant Shift Superintendent activates the 
public warning system. This system consists of five outdoor warning sirens, tone alert radio receivers and the 
area Emergency Broadcast System (EBS). The five electronic sirens can produce five different alerting tones as 
well as broadcast voice messages over the public address system. The activation of the warning system is a 
signal for the neighboring residents to go indoors, shelter-in-place and tune to the area Emergency Broadcast 
System radio and television stations for further instruction.

EVACUATION OF LOCAL POPULATIONS
In case of a gradually developing emergency event or advance warning of a potential emergency event with 

significant risk if the public remains in place. Pike County officials may issue evacuation orders. This 
information is disseminated by using the public warning system. Any residents living outside the immediate 
notification area who are in the path of any hazardous substances and toxic chemicals plume will be warned by 
county emergency forces going door to door. Evacuation routes and emergency shelters, based upon the 
situation and assumptions, will be announced when the public warning system is activated.

G-4D CONTROL PROCEDURES [OAC 3745-54-52 (A)]

General responsibilities of personnel and procedures to be taken in the event of fire, explosion or release 
of a hazardous substance and toxic chemical, hazardous waste or hazardous waste constituent, mixed waste or 
mixed waste constituent to air, land, or water are delineated in this Contingency Plan, which is distributed to all 
appropriate onsite emergency response departments and offsite response organizations. Each PORTS 
department has speeific responsibilities and duties established in departmental procedures.
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A summary of the Plant Shift Superintendent/Incident Commander minimum response to emergencies 
follows:

Because of the variety of potential hazards and conditions encountered, the most effective emergency 
control is supplied through prompt appropriate action. The action is initiated by the Plant Shift 
Superintendent. Certain duties and responsibilities of the Plant Shift Superintendent/Incident Commander are 
spelled out in various manuals and procedures. The duties and responsibilities listed hereunder are the 
minimum actions to be taken by the Plant Shift Superintendent/Incident Commander immediately following 
receipt of warnings or knowledge of emergency incidents. It is expected that the Plant Shift 
Superintendent/Incident Commander will make additional decisions during any incident in keeping with 
information available to him at the time and for occurrences peculiar to a particular incident not covered 
herein. The Plant Shift Superintendent/Incident Commander will arrange for suitable communications for all 
emergencies.

The container storage unit has an individual designated as the local emergency director (LED). This 
person has responsibility in emergencies for the initial actions to protect the personnel within that building. 
These responsibilities include knowledge of processes and how to control them, access and evacuation routes, 
and overall security of that area.

Should the emergency occur in only a small area of the facility (e.g., one section of a building), the Plant 
Shift Superintendent/Incident Commander has the option of leaving the Command Post where initiated or 
moving it to a more controlled area. This Command Post becomes the focal point of emergency operations.

In order to facilitate the coordination of field activities during any major incident, the Plant Shift 
Superintendent/Incident Commander will, at the first opportunity, call in an additional Plant Shift 
Superintendent. Upon arrival, the additional Plant Shift Superintendent will assist as requested by the Plant 
Shift Superintendent/Incident Commander already on duty.

WARNINGS (ALL TYPES)

If the situation does not warrant plantsite evacuation:

A. Direct activation of the X-1020 Emergency Operations Center, including notifying the 
necessary Emergency Operations Center support personnel.

B. Implement applicable operating methods.

C. Maintain communications with the Emergency Operations Center.

If the situation warrants plantsite evacuation:

A. Direct notification to plant management to prepare for plantwide evacuation.
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CRITICAL REACTION

A. Request evacuated personnel to report to monitoring stations and await arrival of monitoring station 
directors then assign monitoring station directors to occupied stations.

B. Notify the General Manager and activate the Emergency Operations Center.

D. Notify the Police Department to establish traffic control.

FIRE ON PLANTSITE

A. Arrange suitable communication with the local emergency director and the Command Post.

B. Coordinate and direct the activities of the various service groups through the supervision of 
those groups.

C. Request mutual aid from community fire departments, if required.

D. Determine the termination of the "state of emergency."

E. Cause the "all clear" signal to be broadcast over all plantsite radio networks and the plant 
public address systems.

Whenever it becomes apparent or it has been reported that an employee has been seriously exposed to a 
hazardous, toxic, and/or radioactive gas or aerosol, without proper respiratory protection, that employee should 
be treated in the same manner as a physically injured employee, (i.e., the employee should be transported to a 
medical facility immediately).

Whenever an employee is involved as above in a plant emergency, it will be the responsibility of the Plant 
Shift Superintendent/Incident Commander to expedite the employee's delivery to a medical facility. When 
plant medical facilities are not occupied by medical personnel, a doctor or a nurse should be contacted 
immediately. If necessary, the patient should be transported immediately to an offsite medical facility. The 
person in charge of the medical facility must be given the following information for each patient involved:

A. Type of material(s) to which employee was exposed.

B. Relative severity of exposure.

C. Patient symptoms observed.

D. Time of exposure and total time patient was exposed.

E. Treatment given (if any).

In order to assure complete coverage, the Plant Emergency Response Organization (Fire Department, 
Police Department, Health Physics, E-squad, and other responding personnel) will be depended upon by the 
Plant Shift Superintendent/Incident Commander to be ever alert for potential patients and to advise the Plant 
Shift Superintendent/Incident Commander accordingly.
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It will be the responsibility of the person in charge of the medical facility to determine the kind of 
treatment necessary and to expedite treatment to the patient.

The medical director will be responsible to assure adequate training of plant medical facility personnel 
and insure agreement for proper treatment at offsite hospitals.

G-4E PREVENTION OF RECURRENCE OR SPREAD OF FIRES, EXPLOSIONS, OR RELEASES 
[OAC 3745-54-56 (E)(F)]

During an emergency response at the X-326 Storage Units, the Plant Shift Superintendent/Incident 
Commander is required to order action deemed necessary to prevent the occurrence, recurrence or spread of 
fire, explosion or release of hazardous substances and toxic chemicals, hazardous waste or hazardous waste 
constituents, mixed waste or mixed waste constituents. These actions may include but are not limited to: 
removal of waste containers, environmental and health physics monitoring, and the sealing off of the building 
from the drainage system (preventing the runoff from entering the drainage system) for the purpose of 
containing hazardous and/or radioactive materials and surface runoff.

The West Drainage Ditch and the X-230K South Pond have emergency containment capacity and this 
capacity can be utilized if the Plant Shift Superintendent/Incident Commander deems necessary. Note: heavy 
precipitation, primarily rainfall episodes, can result in significant reduction of emergency effluent 
impoundment holding times.

The Plant Shift Superintendent/Incident Commander is also responsible for ensuring that monitoring for 
leaks, pressme or level buildup, gas generation, or rupture is provided if operations in the storage unit must be 
stopped. This monitoring may be carried out by direct observation, process knowledge, chemical analysis if 
necessary, and any other procedures deemed necessary.

G-4F STORAGE AND TREATMENT OF RELEASED MATERIAL [OAC 3745-54-56(G)[

Immediately after the emergency, all intact waste containers (polybottles/drums) will be inspected for 
leaks, bulges, or any other indication that the container may have been compromised. If the container is in 
good condition, it will be moved to a temporary location where containment and weather protection are 
afforded.

If the container has been compromised, the remaining contents will be transferred to a new container and 
will be placed in the temporary location. Detailed steps for repacking are provided in Waste Management 
operating procedures. All labeling will be replaced as necessary.

In the event a spill or release of hazardous waste or hazardous substance and toxic chemical, hazardous 
waste or hazardous waste constituent, mixed waste or mixed waste constituent escapes the building and 
contaminates the soil, the following steps will be taken to assure that all soil containing hazardous constituents 
has been removed and containerized.

1. Soil showing visible contamination will be excavated immediately.

2. A statistically valid sampling plan that considers the soil type, properties of the spilled material, area 
affected, volume of the spill and other factors will be developed.
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3. This sampling plan will guide the confirmatory sampling and any additional excavation.

4. Background will be determined by applying the sampling plan to a similar but xmaffected area nearby.

5. Excavation will cease when the analyses show results less than the mean plus two sigma of the 
background.

Any recovered waste, contaminated water, or other contaminated material will be characterized and 
placed in containers as specified in Table D-1. Contaminated water may also be treated in one of PORTS 
groundwater treatment facilities and released through a PORTS permitted NPDES outfall.

The temporary storage location will be located within an unaffected area of the X-326 storage units and 
be used until repairs are completed or a new permanent site is located. No new hazardous waste storage 
operations or activities, beyond recovery activities, will be initiated without obtaining prior DOE and 
regulatory agency approval.
In the event of a fire at any RCRA facility, the primary goal following the fire extinguishment is the 
contaimnent of the contaminated runoff to the maximum extent possible. In order to attain that goal, the 
following steps will be taken:

1 As soon as possible after the notification of the fire is received, the Plant Shift Superintendent/Incident 
Commander will order the closure of the appropriate holding pond. For the X-326 Storage Unit, flow 
through the South Holding Pond and/or the West Drainage Ditch can be stopped by closing effluent 
control valves. It should be noted heavy precipitation, primarily rainfall episodes, could result in the 
significant reduction of effluent impoundment holding times.

2. If necessary, an earthen dam is to be constructed as near the facility as practical as soon as human 
resources and equipment are available. The purpose of this action is to minimize the spread of 
contamination and to provide extra containment runoff.

3. If additional containment capacity is required, available inflatable tanks, railroad tank cars, and tank 
trailers can be utilized.

4. Following abatement of the emergency, all impounded runoff will be characterized. Sampling and 
analysis, if necessary, will be performed in accordance with agency-approved methods such as SW- 
846, or, in the case of radioactive contamination, in accordance with laboratory analytical 
methods/standard operating procedures.

5. If the runoff is determined to be hazardous, the runoff will be treated or disposed of in accordance 
with applicable RCRA regulations.

6. Following removal of the water from the containment areas, a soil sampling program will be initiated 
to determine if the soil has become contaminated.

G-4G INCOMPATIBLE WASTES [OAC 3745-54-56(H)(I)]

Determinations of chemical characteristics and incompatibilities by the Plant Shift 
Superintendent/Incident Commander ean be done with visual inspections, field sampling and by knowledge of 
the waste origination. The analytical procedures of the waste analysis plan and the waste management and
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segregation procedures of the storage units and their procedures to prevent hazards are also applicable to 
ensuring that there will be no incompatibility problems.

G-4H POST EMERGENCY EQUIPMENT MAINTENANCE [OAC 3745-54-56(H)(2) AND (I)]

Following its use in an emergency or routine maintenance situation, all equipment is 
cleaned/decontaminated of hazardous substance and toxic chemical or residual excavated materials prior to 
being placed into storage for reuse as necessary. The purpose of the cleaning is twofold: 1) to maintain the 
equipment in usable condition; and 2) to prevent the spread of and/or uimecessary exposure to hazardous 
and/or radioactive materials.

Expendable supplies such as disposable personal protective equipment are inventoried and replaced as 
required as part of the decontamination activities. These decontamination activities are performed after the 
generated residues are containerized and sampled (as necessary) to ensure only compatible materials are stored 
together. The completion of the site cleanup is to include the maintenance of equipment and the replenishment 
of supplies, which will then be reported to the Administrator of Environmental Protection Agency (EPA) 
Region V, the Director of Ohio EPA and any other applicable state or local agency prior to the resumption of 
normal operations.

G-4I CONTAINER SPILLS AND LEAKAGE [OAC 3745-54-52(A)-(E), 3745-55-71]

Spill control equipment shall be located and available in the hazardous waste storage units at all times. 
Waste Management operating procedures provide detailed steps for handling and replacing leaking containers.

The general procedure that is followed is:

1. The spill or leak is contained using an inert absorbent if it can be safely done by personnel detecting 
the spill or leak. Once the spill or leak is safely contained, clean-up activities shall begin immediately.

2. Chemical Operations persoimel. Environmental Compliance personnel, the Plant Shift Superintendent/ 
Incident Commander, and, if necessary, emergency response persoimel are notified to provide safe 
clean-up guidelines and equipment.

3. The contents of the drum will be transferred to a container as specified in Table D-1 or the drum and 
contents will be placed in an overpack drum as stated in the procedure.

Regulatory Compliance will evaluate the occurrence against current regulations and determine the 
reporting requirements and, if necessary, draft appropriate notifications.

After the emergency has been abated, the transfer of additional hazardous wastes into the storage area will 
be discontinued until the area is properly cleaned. There is sufficient space in other onsite storage areas to 
accommodate this material for several weeks.

G-4J TANK SPILLS AND LEAKAGE [OAC 3745-55-93]

PORTS is not seeking a permit for any tanks; therefore, this section does not apply.
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G-4K SURFACE IMPOUNDMENT SPILLS AND LEAKAGE [OAC 3745-56-27]

PORTS is not seeking a permit for any surface impoundments; therefore, this section does not apply.

G-5 EMERGENCY EQUIPMENT [OAC 3745-54-52(E)j

FIRE EXTINGUISfflNG EQUIPMENT

The closest fire department is operated by USEC. This fire department maintains a full time dedicated 
fire department, which includes three pumpers: 1 - with a 1500 gallons per minute (gpm) pump and 1000 
gallon tank; 1 - with a 1500 gpm pump and a 500 gallon tank and 1 - with a 1200 gpm pump and a 500 gallon 
booster tank; 1 - mini-pumper with 300 gpm pump and a 300 gallon booster tank, and a 4-wheel drive heavy 
rescue vehicle, and two ambulances. The department has a truck; for carrying all types of miscellaneous 
emergency equipment. In addition, the department operates several pickup trucks. Each vehicle and its 
complement of equipment is checked at the start of each shift and a complete inventory is taken each week. 
This equipment and staff are housed in a modem, eight bay, brick building known as the X-1007 Fire Station. 
Included in the fire station is a modem, computerized alarm room.

There are two separate firewater distribution systems at PORTS. The high-pressure fire water system 
services all sprinkler systems and the fire hydrants in the newer areas of the plant. It has a 4-hour fire flow of 
16,000 gpm at 125 pounds per square inch (psi). The low-pressure system is also known as the sanitary water 
system and services the fire hydrants in the older area of the plant. It has a 4-hour fire flow of5,000 gpm at 75 
psi. Fire hydrant spacing on both systems is nominally 300 feet. The fire hydrants in the area of X-326 are on 
the low-pressure system. The PORTS Fire Department is located in Building X-1007, about 1,000 feet fi’om 
the X-326 Storage Units.

Along with the fire protection systems at PORTS, the X-326 building has a set of portable fire 
extinguishers available. Each unit is inspected on a routine basis. NFPA Class A, B, C or combination 
extinguishers can be found in most areas and are generally located 75 feet apart or approximately one for each 
1250 ft^ of floor space per NFPA standards. These units are to be used for small fires (e.g. waste baskets, 
paper on desk) only, as general personnel are not trained to fight significant fires.

EMERGENCY AND SPILL CONTROL EQUIPMENT

The container storage units have an extensive array of emergency and spill control equipment available 
for routine and emergency use. All equipment is maintained on a preventative maintenance schedule as 
recommended by the manufacturer. The list of equipment is presented as Table G-2.

In addition to the emergency equipment, DOE/LATA/Parallax Portsmouth LLC has a wide variety of 
heavy equipment (lifting and earth moving) available for use, in an emergency, by agreement with USEC.

PERSONAL PROTECTIVE EQUIPMENT

PORTS maintains a wide variety of personal protective equipment including respiratory protection; 
protective clothing, including chemical-resistant encapsulating suits; and self-contained breathing apparatus.
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The types of respiratory protection available include organic vapor half-face, full-face and, fresh air respirators; 
and the aforementioned self-contained breathing apparatus. Protective clothing includes cloth coveralls, 
aprons, shoes, boots, various types of gloves and headgear. The chemical-resistant encapsulating suits are 
maintained by the USEC Fire Department Persoimel who receive special training in the use, testing and 
inspection of such equipment.

Emergency response personal protective equipment consisting of both Level A and Level B Equipment is 
assigned to and is either carried on fire vehicles or is stored in the X-1007 Fire Station.

Level A Equipment consisting of positive-pressure self-contained breathing apparatus, full-encapsulating 
chemical resistant suits with built-in gloves, steel shank boots, a hard hat and extra gloves are carried on the 
fire department emergency truck. Extra positive-pressure self-contained breathing apparatus and extra air 
bottles are also stored on this vehicle.

Level B Equipment is worn by all responding firemen and consists of complete fire turnout gear and self- 
contained breathing apparatus. Additional positive-pressure self-contained breathing apparatus is available on 
all fire apparatus except the two ambulances. These responders normally wear white cotton gloves under their 
regular work gloves, and have available to them plastic booties to wear over their boots, if such protection is 
needed.

Tyvec coveralls, cotton gloves, skull caps, respiratory protection, plastic booties, and extra air bottles are 
also carried on the emergency truck. An additional supply of these items are stored in supply cabinets in the X- 
1007 Fire Station.

Once the situation has been stabilized by the immediate response of the fire department and the potential 
hazards of fire and explosion have been reduced to an acceptable level, cleanup is completed by the USEC 
Chemical Operations Department with the Fire Department on standby. The personal protective equipment of 
the chemical operators is normally Level D and occasionally Level C. The level of protection is determined by 
the Industrial Hygienist after determining the nature of the material spilled, taking and evaluating instrument 
readings for that material, and consulting with the Plant Shift Superintendent/Incident Commander, fire captain 
and safety personnel so that all potential hazards are considered.

INTERNAL COMMUNICATIONS AND ALARM SYSTEMS

PORTS emergency communications and alarms are established in a variety of methods. The most 
familiar and easily usable is the telephone. The dialing of the emergency number (911) on any plant telephone 
will automatically coimect the caller with the USEC Fire Department. The caller will be requested to describe 
the nature of the emergency and location and be told to remain, if possible, at the scene until emergency 
persoimel arrive.

Another familiar alarm device is the fire alarm boxes located in virtually every building on plantsite. 
When tripped, the alarms will sound in the fire department. Personnel soimding the alarm should remain as 
close to the alarm box as is safely possible in order to guide emergency response personnel to the occurrence 
scene.

Other alarms include bells, whistles, and horns which sound in a variety of ways depending on the nature 
and extent of the emergency. For example, in the event of an emergency, a personnel accountability alarm may
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be sounded (seven rings on a bell, repeated three times) and/or, if an evacuation is necessary, a horn will sound 
with a continuous blast.

Emergency communications may also be accomplished by means of hand held two-way radios. A 
dedicated emergency frequency is assigned, and an alternate frequency may be utilized, if necessary. All 
personnel who may have use of a two-way radio are instructed as to its proper use.

EXTERNAL

The telephone is the primary means of external communication. Both hazardous waste storage units have 
telephones. The Plant Shift Superintendent, Fire Department and Police Department have radio capability to 
monitor and communicate directly with the area emergency responders. PORTS also has facsimile and 
electronic information transfer capability to communicate with those who have compatible equipment.

FIRST AID AND MEDICAL EQUIPMENT

PORTS has a doctor and nurses who can administer the full range of first aid and stabilization techniques 
to injured or ill personnel. The PORTS Hospital has an emergency room, examination suites and three holding 
beds. It is staffed on day-shift Monday through Friday excluding holidays with a physician on day-shift. The 
Fire Department maintains two fiilly equipped ambulances and most fire department personnel are certified 
Emergency Medical Technicians or Paramedics. These services are available through an agreement with 
USEC.

DECONTAMINATION EQUIPMENT

Emergency decontamination equipment for injured personnel and responder decontamination is carried on 
the plant emergency truck, ambulances, and fire apparatus. Additional equipment and neutralizing solutions 
are stored in the X-1007 Fire Station or the X-101 Hospital. This equipment generally consists of responder 
protective equipment, decontamination solutions, solution containment devices, and contaminated clothing 
storage bags.

Gross decontamination of responders is generally accomplished by using safety showers or sanitary 
showers in affected buildings, with decontamination solutions being stored in proper containers awaiting 
characterization or by decontamination with portable hoses and/or sprayers. Decontamination solutions can be 
collected in portable pools for proper characterization, treatment and disposal.

Heavy equipment may be decontaminated by use of water hoses, portable high pressure water or steam 
cleaners. Prior to this step, all gross contamination is brushed off of the affected surfaces, to limit the 
concentration in the decontamination solutions. Solutions and solids potentially contaminated with hazardous 
constituents are collected, sampled and properly disposed of following analytical data review.

G-6 COORDINATION AGREEMENTS [OAC 3745-54-37,3745-54-52(C)]

An agreement with USEC provides the services of an onsite hospital, fire department, and police 
department. As the primary provider of emergency services to DOE/LATA/Parallax Portsmouth LLC, USEC
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obtains and is responsible for updating mutual aid agreements with several surrounding communities for joint 
support for emergencies at PORTS or within the communities. Copies of the mutual aid agreements and other 
letters of understanding with the following agencies are attached.

Mutual Aid Agreement
Piketon-Seal Township Volunteer Fire Dept 
Benton Township Volunteer Fire Dept 
Camp Creek Township Volunteer Fire Dept 
Elm Grove Volunteer Fire Dept 
Jackson Township Volunteer Fire Dept 
USEC Fire Dept 
Peebles Fire Dept

Beaver Volunteer Fire Dept 
Pebble Township Volunteer Fire Dept 
Stockdale Volunteer Fire Dept 
Waverly Fire Dept
Scioto Township Volunteer Fire Dept 
Brush Creek Volunteer Fire Dept 
Franklin Township Volunteer Fire Dept

Pike County Fire Fighters Association (fire departments listed are part of this association)
Ohio Division of Forestry - Pike State Forest 
Pike County Sheriffs Department

Hospitals (LOA)
Pike County Emergency Medical Service, Waverly, Ohio 
Pike Community Hospital, Waverly, Ohio 
Southern Ohio Medical Center, Portsmouth, Ohio 
Adena Regional Medical Center, Chillicothe, Ohio

Schools (LOA)
Pike County Schools 
Valley Local Schools 
Waverly City Schools, Waverly, Ohio

The remoteness of the plant from local communities would delay their emergency personnel's response 
time to PORTS in the event of an emergency. Therefore, USEC will be the primary emergency authority.

The Site Emergency Plan for an emergency at PORTS includes participation of coimty emergency forces. 
The plan also provides site orientation tours and classroom training bieimially. The PORTS initial responders 
are intimately familiar with the facility and will have assessed the hazards and support needs prior to the arrival 
of offsite aid. For these reasons, PORTS will have the lead on any onsite emergency response and all of the 
offsite aid will be supportive in nature. PORTS will direct the offsite support units so that all parties will 
understand their responsibilities.

In order to provide additional medical support for employees, contractors and visitors, USEC maintains 
Letters of Agreement (LOA) with three area hospitals. These letters indicate that the hospitals will accept 
PORTS patients for treatment. Additional emergency medical services are provided by a LOA with the county 
emergency medical service.

PORTS has designated and equipped a Joint Public Information Center (JPIC) to provide a single facility 
from which multi-organizational emergency public information can be coordinated and disseminated during 
emergencies at the plant which involve, or could involve, offsite emergency actions to protect the public.

The facility for the Joint Public Information Center is the Word Alive Fellowship facilities. Agreements 
are in place to support this effort. Agreements are in place to support this effort. These agreements. Letters of 
Understanding, and copies of fire mutual aid agreements are provided in Attachment G.l.
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Due to the security required, special circumstances of the operations at this facility, and the possible 
nuclear contamination involved with any emergency at PORTS, it is assumed that outside contractors and Ohio 
EPA Response Teams will not be required to respond to emergencies occurring here. No agreements have 
been solicited from either contractors or Ohio EPA for this reason. Should Ohio EPA choose to attend drills or 
training sessions with local mutual aid organizations, arrangements can be made for their inclusion.

G-7 EVACUATION PLAN [OAC 3745-54-52(F)]

The Emergency Evacuation Organization for each building onsite will consist of a Local Emergency 
Director (LED) and as many assistant local emergency directors and/or Building Wardens as may be deemed 
necessary. Normally, the local emergency director will be the supervisor in charge of the area requiring 
evacuation. The number of personnel in the evacuation organization may be varied at the direction of the local 
emergency director or Plant Shift Superintendent/Incident Commander according to the following;

a. Size of building;

b. Number of employees and presence of physically impaired employees;

c. Type and location of exit doors;

d. Emergencies requiring evacuation shall include, as a minimum:

1. Explosions, fires, spills or releases of a volume of hazardous waste or hazardous waste 
constituent, mixed waste or mixed waste constituent sufficient to threaten human health in 
the vicinity,

2. Releases causing concentrations in the air to exceed the Threshold Limit Value (TLV) 
concentration, and

3. Releases for which a rapid determination of contaminant concentrations cannot be made.

EVACUATION CRITERIA

The authority for determining the necessity and scope of an evacuation is vested in the local emergency 
director who is on the scene. The Plant Shift Superintendent/Incident Commander may expand the scope of 
the evacuation. There are a number of specific events that require evacuation such as fires, release of process 
or toxic gas, explosions, pressure ruptures, and large spills. In any real or potential emergency, the local 
emergency directors and the Plant Shift Superintendenfrincident Commander are to take the necessary actions 
to protect human life and provide for their safety and health.

EVACUATION ALARM SIGNALING SYSTEMS

The signal for employees to evacuate any building on plant site will be the continuous sounding of the 
emergency evacuation horns.
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In case of emergencies requiring the evacuation of more than a single building such as a fire zone or the 
need for a complete plant wide evacuation, additional instructions will be issued over the plant public address 
system and other available means of communication.

Personnel who are in areas other than their own should follow the persoimel who are assigned in that area. 
Persoimel who are conducting meetings, in training classes, or who are acting as escorts for uncleared or 
cleared visitors shall be responsible for seeing to it that all these personnel evacuate the affected 
building/buildings per established evacuation procedures. DOE prime contractor personnel shall ensure that all 
contractor persoimel are advised of evacuation procedures applicable to the areas in which they are to be 
working.

In order to prevent congestion near the exit doors and to provide clear passage for responding plant 
emergency service groups, personnel leaving the building will proceed promptly to pre-assigned assembly 
area(s) or to an assembly area that may be designated over the plant public address system.

EVACUATION ROUTES

The X-326 building has established evacuation procedures specific to that building. Upon hearing the 
continuous blast of a horn or ringing of a bell, all personnel are to promptly evacuate the building following 
designated routes. The evacuation routes are conspicuously posted on walls and doorways with evacuation 
direction(s) indicated by arrows. In those buildings where designated evacuation routes cannot be feasibly 
marked (e.g. Process Buildings), persoimel are to evacuate via the nearest available exits.

The evacuation routes to assembly areas are dependent on wind direction and the location of an incident. 
Personnel are trained to note the wind direction and then to proceed to an upwind assembly area. See Figure 
G-4.

X-326 STORAGE UNIT

Exit Points - Scioto Avenue - Roto Gates 

Evacuation Routes;

Primary

Persons evacuating through these emergency egress roto gates will proceed north on Scioto Avenue, 
turn left and proceed west on 17th Street and assemble at the X-109A, Monitoring Station #6.

Alternate

Persons evacuating through these emergency egress roto gates will proceed south on Scioto Avenue, 
turn right and proceed west on 2nd Street, turn left and proceed south on Falcon Avenue and assemble 
at the X-1007 Fire Station, Monitoring Station #7.

G-25



SUBMISSION DATE: SEPTEMBER 13, 2010

Exit Points -15th Street - Roto Gates and X-11 IB Portal 

Evacuation Routes:

Primary

Persons evacuating through these emergency egress roto gates will proceed west on 15 th Street, turn 
right and proceed north on Scioto Avenue, turn left and proceed west on 17th Street and assemble at 
the X-109A, Monitoring Station #6.

Alternate

Persons evacuating through these emergency egress roto gates will proceed east on 15th Street, turn 
right and proceed south on Pike Avenue, turn left and proceed east on 11 th Street and assemble at the 
X-106, Monitoring Station #2.

Exit Points - 5th Street- Roto Gates

Evacuation Routes:

Primary

Persons evacuating through these emergency egress roto gates will proceed east on 5th Street, turn left 
and proceed north on Pike Avenue, turn right and proceed east on 6th Street, turn left and proceed 
north on Mahoning Avenue, turn right and proceed east on 7th Street and assemble at the X-109C, 
Monitoring Station # 1.

Alternate

Persons evacuating through these gates will proceed west on 5th Street, turn left and proceed south on 
Scioto Avenue, turn right and proceed west on 2nd Street, turn left and proceed south on Falcon 
Avenue and assemble at the X-1007 Fire Station, Monitoring Station #7.

Exit Points - Pike Avenue - Roto Gates and X-111A Portal

Evacuation Routes:

Primary

Persons evacuating from Emergency Roto Gates and X-lllA Portal will proceed south on Pike 
Avenue; persons evacuating Emergency Roto Gates Pedestrian Gate-15 and Pedestrian Gate-13 will 
proceed north. They will then proceed east on 9th Street, turn right and proceed south on Mahoning 
Avenue, tiun left and proceed east on 7th Street and assemble at X-109C, Monitoring Station #1.

Alternate

Persons evacuating from these Emergency Egress Roto Gates will proceed south on Pike Avenue, turn 
right and proceed east on 11th Street and assemble at the X-106, Monitoring Station #2.

G-26



SUBMISSION DATE: SEPTEMBER 13, 2010

Exit Points - Pike Avenue - Roto Gate 

Evacuation Routes:

Primary

Persons evacuating from Emergency Egress Roto Gate Pedestrian Gate-7 will proceed north on Pike 
Avenue, persons evacuating from Emergency Egress Roto Gates will proceed south on Pike Avenue. 
They will then proceed east on 11th Street and assemble at the X-106, Monitoring Station #2.

Alternate

Persons evacuating from these Emergency Egress Roto Gates will proceed south on Pike Avenue, turn 
left and proceed east on 10th Street, turn right and proceed south on Mahoning Avenue, turn left and 
proceed east on 7th Street and assemble at the X-109C, Monitoring Station #1.

G-8 REQUIRED REPORTS [OAC 3745-54-56(0)]

Within 15 days of the incident, PORTS will provide a written report on the occurrence to the Region V 
Administrator and the Director of Ohio Environmental Protection Agency through DOE. Copies will be 
included in the operating record. The report will include at a minimum:

1. Name, address and telephone number of the owner or operator;

2. Name, address and telephone number of the facility;

3. Date, time and type of incident (e.g. fire, explosion);

4. Name and quantity of material(s) involved;

5. The extent of injuries, if any;

6. An assessment of the actual or potential hazards to human health or the environment. 
Where applicable;

7. Estimated quantity and disposition of recovered material that resulted from the 
occurrence;

8. Any other information as the director may require.
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TABLE G-1 PORTSMOUTH GASEOUS DIFFUSION PLANT EMERGENCY COORDINATORS
(PLANT SHIFT SUPERINTENDENTS)

NAME ADDRESS HOME TELEPHONE 
NUMBER

PAGER TELEPHONE 
NUMBER

ARY CONTACT*

Dari Anderson

P]ERESTENDENTS (PSS)

Keith Williamson

Ron P. Crabtree

Gary Salyers

Kurt Sisler

Steven W. May  

Eric (Rudy) Spaeth

Keith Vanderpool

Jim McCleery

Bryan Miller

'After the Primary Contact, the Plant Shift Superintendent on duty at the time of an incident will be the Emergency Coordinator.
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TABLE G-2 SITE EMERGENCY EQUIPMENT

Equipment Description Amount Location Purpose

Sprinkler systems ~80 X-326 Capable of controlling fires by water 
flow.

Fire extinguishers -350 X-326 For use in extinguishing Class A, B, or
C fires.

Building horns > 10 X-326 For activating the Emergency 
Response Organization, alerting 
employees to respond according to the 
nature of the emergency.

Plant radio frequencies 5 X-326 Allows two way communications 
between employees, emergency 
response organizations, etc.

1 Commercial telephones >6 X-326 Capable of notifying on-site employees 
and off-site agencies.

Towels, mops, buckets, etc. 1 X-326 Spill clean-up.
Drum pump 1 X-326 Liquid waste transfer.
Large spill cabinet 1 X-326 For spill control materials (absorbent, 

PPE, etc.)
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EMERGENCY PLAN - PORTS

PORTSMOUTH GASEOUS DIFFUSION PLANT EMERGENCY PLAN MAP INDEX

Page 1-14

FAC tt FAC DESCRIPTION iil Gk ks FAC #
X-100 ADMINISTRATION BLDG C5 L X-605H
X-IOOB AIR CONDITIONING EQUIP BLDG G4 L X-60SI
X-101 HEALTH SERVICES G4 L X-605J
X-108 CAFETERIA G4 L X-611
X-103 AUX DTriCC BLDG G4 R X-611A
X-104 GUARD HEADQUARTERS G5 L X-611B
X-104A INDOOR FIRING RANGE G5 L X-6I1C

X-611D
X-106 TACTICAL RESPONSE BLDG G4 L X-611E

X-612
X-106C NEW FIRE TRAINING BLDG C3 L X-614A
X-108A S PORTAL 1 SHELTER GS L X-614B
X-108B N PORTAL i SHELTER G5 L X-614D
X-108E CONSTRUCTION PORTAL F4 L X-614P
X-108H PIKE AVE PORTAL E4 L
X-109A PERSONNEL MONITORING STA F3 L
X-109B PERSONNEL MONITORING STA FS L X-617
X-109C PERSONNEL MONITORING STA GS L X-618
X-lUA SNM MDNITDRING PORTAL CX-326) G4 L X-821
X-lllB SNM MONITORING PORTAL CNW X-3S6) F4 L X-822
x-ue DATA PROCESSING BLDG H4 L
X-IHA OUTDOOR FIRING RANGE B6 L

X-623
X-120H NEW WEATHER STA M L X-624
X-206A N MAIN PARKING LOT GS L
X-206B S MAIN PARKING LOT 65 L X-624-1
X-B06E CONSTRUCTION PARKING LOT G4 L
X-206H PIKE AVE PARKING LOT E4 L X-62S
X-206J S OFFICE PARKING LOT 14 L X-686-1

X-626-2
X-E30J-2 S HOLDING POND EFFLUENT 

MONITORING STA
[4 L X-627

X-630-1
X-230J-3 V ENVIR MONITORING STA F2 L X-63Q-2A
X-23QJ-5 V HOLDING POND L ENVIR

SAMPLING BLDG
F2 L X-630-2B

X-633-1
X-230J-6 NE HOLDING POND t. NDNITORING STA E6 L X-633-2A
X-230J-7 E HOLDING POND 6 MONITORING STA F6 L X-633-2B

X-833-2C
X-230J-9 N ENVIR SAMPLING STA C3 R X-633-2D
X-230K S HOLDING Pt»01 H4 L X-640-1
X-230L N HOLDING POND D4 L X-640-2
X-230M CLEAN SITE NE OF XT-801 H3 R X-700
X-231A SE OIL BIODEGRADATION PLOT H4 R X-700A
X-231B SW OIL BIODEGRADATION PLOT H4 R
X-300 PLANT CONTROL FAC C4 L X-701B
X-300A PROCESS MDNITDRING BLDG G4 L
X-300B PLANT CONTROL FAC CARPORT G4 L X-7D1E
X-326 PROCESS BLDG G4 L X-7Q5
X-326L L-CACE, L-CAGE CLOVE BOX 6 

STORAGE AREA
G4 R

X-330 PROCESS BLDG F4 L
X-333 PROCESS BLDG E5 L X-705D
X-334 TRANSFORMER CLEANING BLDG E4 R X-7D5E
X-342A FEED. VAPORIZATION 1 FLUORINE 

GENERATION BLDG
E4 L X-710

X-710A
X-342B FLUORINE STORAGE BLDG E4 L

X-343 FEED, VAPORIZATION i
SAMPLING BLDG

ES L X-710B
X-720

X-344A UF. SAMPLING FAC E4 L
X-344B MAINTENANCE STORAGE BLDG E4 L X-720B

X-720C
X-721

X-345 SNM STORAGE BLDG F4 R X-734
X-734A

X-501 SUBSTATION 64 L
X-501A SUBSTATION C4 L X-734B
X-502 SUBSTATION 64 L
X-530A SWITCH YARD F3 L X-735
X-S30B SWITCH wmsc F4 L X-735A
X-330C TEST & REPAIR BLDG F3 L X-735BX-530D OIL HOUSE F3 L X-736
X-530E VALVE HOUSE F3 L
X-530F VALVE HOUSE F3 L X-741
X-530C GCEP OIL PUMPING STA F3 L X-742
X-533 TRANSFORMER STORAGE PAD E4 R X-743
X-533A SWITCH YARD E4 R X-744B
X-533B SWITCH HOUSE ES R X-744G
X-533C TEST t REPAIR BLDG ES R X-744H
X-533D DIL HOUSE E4 R X-744J
X-533E VALVE HOUSE E5 R X-744K
X-533F VALVE HOUSE E4 R X-744L
X-533H MONITORING STATION #4 ES L X-744N
X-533J GAS RECLAIMING CART GARAGE ES R X-744P
X-540 TELEPHONE BLDG G4 L X-744Q
X-600 STEAM PLANT FAC H4 L X-744S
X-600A COAL PILE YARD H4 L
X-600B STEAM PLANT SHOP G4 L
X-600C ASH WASH TREATMENT lUDC K4 L X-744W

FAC ngSCRlPTlDN NI Si
BOOSTER PUMP HOUSE t FAC C3 L
CHLDRINATDR BLUE C3 L
DIESEL GENERATOR BLDG C3 L
tJATER TREATMENT PLANT D5 L
PRAIRIE E6 R
SLUDGE LAGOON D6 L
FILTER BLDG 15 L
RECARBONIZATIDN INSTRUMENT BLDG D5 L
CLEARWELL i CHLORINE BLDG D5 L
ELEVATED WATER TANK E3 L
SEWAGE PUMPING STA F4 L
SEWAGE LIFT STA E4 L
S SEWAGE LIFT STA 14 L
NE SEWAGE LIFT STA E5 L

S HOLDING POND L PH CONTROL FAC 14 L 
N HOLDING POND STORAGE BLDG D4 L 
COAL PILE RUNOFF TREATMENT FAC H4 L 
S GROUNDWATER TREATMENT BLDG H4 R

N GROUNDWATER TREATMENT BLDG F5 R
LITTLE BEAVER GROUNDWATER E6 R
TREATMENT FACLITTLE BEAVER GROUNDWATER E6 R
TREATMENT BECONTANINIATIDN PAD 
PILOT SCALE TREATMENT FAC 13 R
RECIRCULATING WATER PUMP HOUSE H4 L
COXING TOWER H4 L
GROUNDWATER TREATMENT FACILITY F4 R
RECIRCULATING WATER PUMP HOUSE C3 L
COXING TOWER C4 L
CODLING TOWER 03 L
RECIRCULATING WATER PUMP HOUSE E5 R
COXING TOWER E5 R
COXING TOWER C5 R
COXING TOWER CS R
COXING TOWER E3 R
FIRE WATER PUMP HOUSE E5 L
ELEVATED WATER TANK F4 L
CONVERTER SHOP W CLEANING BLDG F5 L
AIR CONDITIONING EQUIP BLDG F5 L

HOLDING POND <DRAINED) F5 R
NEUTRALIZATION BLDG FS R
KCDNTAMINATICN BLDG F4 L

HEATING BOOSTER PUMP BLDG F4 L 
OXIDE CONVERSION AREA E4 R 
TECHNICAL SERVICES BLDG G4 L 
TECHNICAL SERVICES GAS MANIFOLD 04 L 
SHED
EXPLOSION TEST FAC G4 L 
HAINTENANCE I. STORES BLDG F4 L

RADIO BASE STA BLDG F4 L 
PAINT & OIL STORAGE BLDG F4 L 
RADIATION INSTRUMENT F4 L 
CALIBRATION FAC
XD SANITARY LANDFILL B4 R 
CONSTRUCTION SPOILS DISPOSAL C3 R 
AREA
CONSTRUCTICW SPOILS DISPOSAL D3 R 
AREA
SANITARY LANDFILL C5 R 
LANBFIX UTILITY BLDG CS R 
BORROW AREA A7 R 
W CONSTRUCTION SPOILS LANDFILL C4 R
OIL DRUM STORAGE FAC F5 L 
GAS CYLINDER STORAGE FAC GS L 
LUMBER STORAGE SHED G4 L 
SALT STORAGE SHED D3 L 
BULK STORAGE BLDG F3 R 
BXK STORAGE BLDG FS L 
BXK STORAGE BLDG FS L 
WAREHOUSE K H4 R 
STORES B MAINTENANX BLDG FS L 
WAREHOUSE N NON UEA 02 R 
WAREHOUSE P NON UEA G2 R 
WAREHOUSE Q NON UEA G2 R 
WAREHOUSE S NON UEA 03 R

SURPLUS B SALVAGE BLDG B3 L

FAC 4 FAC DESCRIPTION Ml fit tS 
X-744Y WASTE STORAGE YARD E3 R 
X-74S1 TOLL ENRICHMENT PRXESS GAS YARD E4 L 
X-745C W DUF. STORAGE YARD C3 R 
X-743D CYLINDER STORAGE YARD E5 L 
X-745E NW DUr. STORAGE YARD E3 R 
X-74Sr N PROCESS GAS STOCKPILE YARD E4 L 
X-745G CYLINDER STORAGE YARD D4 L 
X-745H CYLINDER STORAGE YARD D4 L

X-747 CLEAN SCRAP YARD D3 L
X-747A MATERIAL STORAGE YARD G4 L
X-747B MATERIAL STORAGE YARD G4 L
X-747C MATERIAL STORAGE YARD E5 L
X-747D MATERIAL STORAGE YARD E5 L
X-747E MATERIAL STORAGE YARD K L
X-747F MISCELLANEOUS MATERIAL STORAGE FS L

YARD
X-747H NW CONTAMINATED SCRAP YARD D3 R
X-74B TRUCK SCALE FAC G3 L
X-749 S CONTAMINATED MATERIAL STIRAGE 14 R

YARD (CAPPED)
X-749A S XASSIFICD BURIAL YARD IB R

(CAPPED)
X-749B PETER KIEWIT LANDFILL (CAPPED) 14 R
X-730 MOBILE EQUIP MAINTENANCE GARAGE G4 L
X-750A GARAGE STORAGE BLDG 04 L
X-7S1 GCEP MOBILE EQUIP GARAGE F3 R
X-7S2 WAREHOUSE M R
X-760 CHEMICAL ENGINEERING BLDG G4 R

X-IQOO ADMINISTRATION BLDG H4 L
X-1007 FIRE STA H4 L
X-1020 EMERGENCY OPERATIONS CENTER (EX) H4 L

XT-flOl
XT-847 S XFICE BLDG WAREHOUSE

14
14

Z-SWMU-OUAD-IV SOUTHCRN CND OF RAILROAD SPUR
WHICH IS USED AS DRUM STORAGE AREA

Z-SWMU-QUAD-tV CHEMICAL t PETROLEUM CDNTAIMMENT 
TANKS E or X-533C

Z-SWMU-X-701 NE DIL BIODEGRADATION PLOT AREA 
WHICH WAS FDRNERLY USED FOR THE 
DISPOSAL or X-613 SLUDGE

Z-SWMU-X-71Q INACTIVE 'WIT PIT' IN THE AREA DF 
X-710 THAT WAS ONCE USED FDR THE 
STORAGE or RADIOACTIVE WASTEWATER

Z-SWMU-X-744 RETRIEVABLE WASTE STORAGE AREA
Z-SWMU-XXXX SOLID WASTE MANAGEMENT UNITS AS 

IDENTIFIED ON PORTSMOUTH ENVIR 
INFORMATION HANACDCNT SYSTEM 
DRAWING, PRINTED 2/9/93

GENERAL NOTES

l, THE COMMON AREA LEASED BOUNIABY ASSOCIATED VOTt IITCXS, CRXICT. 
AND VAXRVAYS (EXCEPT PONDS) IS DEFIED « PABAU^ TO
THE CENTERLINE OF THE WATER EACH DIRECTION. E^^W^
BOUNDARY HAS BEEN DEFINED BY A ROADWAY OR OTHER PHYSICAL ■lUIDARY.

a YIC CtWHON AREA LEASED lOLNDARY ASSOCIATED WITH PT^ IS ICFIICD 
IM FOOT PAR/tLEL FRW TOP OF POND BMIK. EXCEPT WHERE THE

IV A RDWWAY OR OTHER PHYSICAL BUNIWftY.

3. THIS FACILITY SHOWN IN EXHtllT K NOT SMMN CW THIS REVISION OF 
□F LEASE MAP.

4. THE W FACILITY IKBEX FiaJS ARE DEFINED AS FOLLOWS BELOW*

1 C4 L

— L s LEASES TO UStt 
— U • OUNED BY USED *— R « RETAINEB BY DOE

----  OL » CRIB LOCATim WHERE LDCATEl
----  NT = REFERENCE TO GEHERAt NOTES

ABBREVIATIDN LEGEND
ADC • AREA DF CQNTAKINATIDW 
AUX = AUXILIARY 
AVE = AVOIUE 
BLDG - BUILDING 
E * EAST
ENVIR = ENVIRONMENTAL 
EQUIP - EQUIPMENT 
FAC - FACILITY

CL - GRID LOCATION 
LS • LEASE STATUS 
N - NORTH 
NT = NOTE 
S c SOUTH 
STA - STATION
SWMU - SOUP WASTE MANAGEMENT UNIT 
U - WEST

<3> MONITORING STATIONS

X-6613 SANITARY WATER STORAGE TANK H3 L NaX-6614E SEWAGE LIFT STA G2 L
X-6614G SEWAGE LIFT STA 3 L 1.
X-6614H SEWAGE LIFT STA 3 L 2.
X-S614J SEWAGE LIFT STA 3 L 3.
X-6619 SEWAGE TREATMENT PLANT G2 L 4.
X-6643-1 FIRE WATER STORAGE TANK «J H3 L 5.
X-6643-2 FIRE WATER STORAGE TANK *2 H2 L 6.
X-6644 FIRE WATER PUMP HOUSE H3 L 7.
X-7721 MAINTENANCE, STORES A TRAINING 

BLDG
G3 L

LOCATION

X-1MC TRAILER SOUTHEAST OF X-100 
X-106 TRT STATION
X-109B FRAME BUILDING EAST OF X-106 
X-533H TRAILER - WCST SIDE OF X-640-1 
X-630 PUMPHOUSE - INSIDE NORTH END 
X-109A SOUTH OF X-530 SWITCHYARD 
X-1007 FIRE STATION

^ PA/SIREN LOCATIONS

NO. LOCATION

1. SOUTH OF X-100
2. NORTH SIDE OF X-745F
3. NORTH EAST OF X-6619

PHONE

2238
5956
2535
4183
4185
4122
5611

PORTS PLANT LAYOUT INDEX 
FIGURE 1-2A

Figure G-1. PORTS Emergency Reponse 
Facilities (coni)
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Emergency Plan-PORTS 
Rev. 65

April 11,2003

SIREN

SIREN
L0CATI0N\l 
NO

X-333

SIREN 
LOCATION 
NO. I

SCIOTO

SIREN
LOCATIO

1 Mile

Figure G-2. PORTS Emergency Planning Map
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SUBMISSION DATE: SEPTEMBER 13,2010

•3)38 (-1/28/10) Pngc loH

EMERGENCY NOTIFICATION FORM

*J. Tills is the Poilsmoulh Gaseous Diffusion Plain, located in Pikeloii, Ohio, wilh.' [checkone) 
(check applicable. Item)

"2. This is Eni- --geni’y Notification Niimbni';
'3. This is (nanie)______________ _____

D An INITIAL EMERGENCY notiricalion 
a An UPDATE notification 
□ A DRILIv^XERCISEnolificaKon

colling fram phone number_
(PRINT)

*4 An Emergency Cl-assificarion level of: (check one)
D ALEUT was declared at______ hours, o SITE AREA EMERGENCY Wi\s declared at.
o The EMERGENCY was Terminated at hours.

In accordance with EAL Matrix Section (if idenlifiedy. ____________

*5. The emergency involves: (provide a brief event description):

. hours.

*6. Release Information:
□ No rele.ise has occurred, and there is NO potential for a release 
c.. No release has occurred, but the potential for one e,Nists
□ A release is occurring and is On-Site; however, it is not expected to go Off-Site 
a A release is iKX'urring On-site and is going OFF-SITE
o A release has occurred, bul has stopped

*7. Material Released: (check one)
□ NO Material is being released
□ Material being released is: (check ns n/i/iIicnWe)

□ hydrogen fluoride (HF) a fluorine a chlorine o chlorine trifluoride □ nitric acid o uranium hexafluoride (UFs) 
a other:_______ _________ __

8. The Quantity of Material Released is estimated to be:. . (lbs., tons, gallons, etc.) for approximately. . minutes.

*9. The following OPP-SITE Protective Actions are being recommended:
o Residents living within the 2-mile Immediate Notification Area should Shelter-In-Place. 
o No OFF-SITE protective actions are being recommended 
O Other:

10. Tlie following Protective Actions are for the DOE Reservation Tenants (a OVEC o ONG): 
o There are no protective actions for yom* facilities/areas 
D Shelter-In-Piace
□ Evacuate your facilily/area to the______
□ Other: _________________ _____ _

*11. The activation of the Public Warning Sirens is: (check one) 
a Not required or recommended at this time 
o Recommended due to the Site Area Emergency
□ Being recommended due to ________________________ _

*12. Emergency Alert System (EAS);
o No EAS Message is being recommended at this time.
D Message #___ for is being recommended:

Message #1, No Protective Actions Required 
Message #2, Shelter-ln-Place

Message f/3. Evacuation 
Message K4, All Clear

13. The material has been released to the: a Surface (soil, concrete, etc.) o Water (ditch, pond, creek) □ Air o Otlrer;

14. The meteorological conditions at the site arc: Wind is from tlie____ _ (N,SW,ESE,etc,) at_____mph. Stability Class is,

‘15. The impacts on the operations (plant status); (check one) q No impacts □ Operating o Shutdown a Being Shutdown

Approved by: __________ _________ Date:.

terns must be completed for initial notification

. Time:.

Figure G-3. Emergency Notification and Release Form
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Fcii-m A-3138 (4/28/10) Page 2 of 3

EMERGENCY NOTrFICATION FORM

15-Minute Notifications

Agency Telephone Contacted 
by FAX

Person Contacted Date/Time

Pike County Sheriff's Office (740) 947-2111, Press "1" 
Fax (740) 947-1049

Yes;
No:

Ohio Emergency Management 
Agency

(614) 889-7150
Fax (614) 889-7183

Yes:
No:

DOE Oak Ridge Operations 
Center

(865) 576-1005
Fax (865) 576-9772

Yes;
No:

Tenant Organizations
(Note: Only the tenant organizations that need to he provided with protective actions are required to be notified as soon 
as possible. The time of notification will be affected by the location of the emergency and the priority of protective actions 
for these organizations.)

Agency Telephone Contacted
bvFAX

Person Contacted Date/Time

Ohio National Guard (ONG) Mon.-Fri. 7 - 4:30 
Primary; (740) 289-4561 

Alternate: (614) 336-6926

After Hours:
Daniel Thomas 

 

or, Nick Vissoc 
(614) 406-1532

Fax (614) 336-6929

Yes;
No:

Ohio Valley Electric Corporation 
(OVEC)

(740) 289-7210
Fax (740) 289-7285

Yes:
No:

60-Minute Notifications
(Note: As soon as possible following notification of state and local agencies, but not to exceed 60-minutes.)

Agency Telephone Contacted 
by FAX

Person Contacted Date/Time

NRC Operation Center, 
after calls to state and locals and 
within 1 hour of classification

(301) 816-5100 
(301) 951-0550 
(301) 415-0550

Fax (301) 816-5151

Ye.s:
No:

USEC Headquarters 
(Note: Begin with the first 

listed name on USEC 
Headquarters listing until a 

contact is made.)

Person Contacted; {check one) Date/Time

□ Bob VanNamen
Office: (301) 564-3312 
Home: (  
Cellular: 

□ John Welch
Office: (301) 564-3300 
Home:  
Cellular: 

Figure G-3. Emergency Notification and Release Form (cont.)
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Farm A-3138 (4/28/10) Pjge 3 ol 3

EMERGENCY NOTIFICATION FORM

Additional Notifications
(Note: The following agencies are notified as identified)

Agency Telephone Contacted 
by Fax

Person Contacted Date/Time

If a hazardous or toxic release at PORTS has, or may affect Scioto County, notify within 15 minutes from lime of 
discovery:

Scioto County Sheriff's Office (740) 354-7566
Fax (740) 355-8237

Yes:
No:

If the facility has a fire, explosion, or any unplanned sudden or non-sudden release or hazardous waste or hazardous 
waste constituents to air, soil, or surface water, posing an inuninent or actual harm or hazard to human healdi or the 
environment, immediately notify:

Ohio Environmental Protection 
Agency (EPA)

(800) 282-9378
Fax (614) 644-3250

Yes:
No:

If a release of a chemical or toxic substaiice in excess of the reportable quantities established under CERCLA section 102,
1 notify within 30 minutes from time of discovery.

Ohio EPA (800) 282-9378
Fax (614) 644-3250

Yes:
No:

National Response Center (800) 42A8802 Not
Applicable

If the event results in a single fatality or offsite hospitalization to three (3) or more individuals, notify within 8 hours from 
time of discovery:

Occupational Safety and Health 
Administration (OSHA)

(800) 321-6742
Fax (513) 841-4114

Yes:
No:

Figure G-3. Emergency Notification an(d Release Form (cont.)
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y-“326 EMERGENCY . 
Q =- EXITS

SOUTH

ACR #6

EAST WEST

■n» am

3 #1 BRUtWIlK

ACR #4

NORTH
U2. MOtt

m non

Figure G-4. X-326 Building Exists
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Attachment 1

Emergency Agreements/Arrangements
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SUBMISSION DATE: SEPTEMBER 13,2010

s«cutttyRiriat«d tafMnqHon 
WWihoM under IQCFRZStO 

NOT APWOVED FOR PUBUC RRlEASe Copy
MEMORAM>l}M OF VICDERSTANDING SETWEEMf 

THE VNITED STATES ENHiCHMEHT CX>IIPOBATION (USEC) 
AND THDE PIKE COUNTY SHERIFF’S DEPARTMENT

Tbs United States Hnrfdiincnt Coiporadon (USEQ and the Pike County SlverifiTs Depanmect eadi recognize the benefit of 
pnnddingminualassistanoe«DdooqwiBtlo^ lliiongh Ibis tnnowrandiinwdie ooopemtivenilatkmddp between die Pike Coonty 
Sheriff’s Ptyartment and the USEC Seenri^ Group is oallined and agreed lyon.

In siqiportofthU cooperative effort, USBC oommlfa to the following:
• Provision on a cost-ftee loan baste, based town (tva0abi%. defensive soppoit eqotpmea^ to ktdude demonsinflon 

ooitfrol eqoi^eat. metal detectors. nlj^tvteloadevioeA and siffrifar items leqtiestied by the Sheriff.
• PrtnpteioA on a oost-fiee loan baste and law enfoioementiaBlated imlning ald^ to indttde films, slides, audioMsitel

equ^mient, and other mitcellaneons training equipnwnt
• Provtefononaoost-fieebaste, access tomidBseoffiieX'lUontdoorfiiiiigiaiieelbrfbeSlieittrstRnmngneeds.
• Piorvifion on a cost-fiee basis, other available resooices. information, and any assistance to the Pike County Sheiiff on an 

a»4weded basted inotodfeg infeimation related to potontiU seonii^ oonceois or tinsat data when release of sooh 
infotmalkmte not restricted ^otherwise ooniniUed.

The Sheriff recognizes that periodicaliy the USEC Security Gnu^j and protected fiicflilics/pcopcsri^ under their cognisance may 
leqolre official law enforcesmentasristancefixmi the Pike Cottaly Sheriff’s ElepeitnienL

IhnutpofiitffimUSBCSecuii^Gniqp, fee Sheriff wfll;
• Provide supplemental support finough manpower d^toymeot as may be required to address site protection and 

enferoement cffqipliGatte laws dotliig demtsiriNtioiis or odm cdsb sBimtions occntring at or near fedhiies operated and 
protected Iqr USEC Secori^.

• CoamitttefiteimaedtetedqploymentofQfiBoemdiidi«roniinehfiMid(QrtlimtigihFiidagrday^sltffihomtt,8tqn>lemeiited]v 
fito recafi and diqiateh of additional depoties fiillovring of verification of need.

• Commit to the immediate dqiloymont of officers during other houn riadndhig late afternoons, evenings, nights, 
wedkends^ ad IwUdS9«},si9idemented wife fivnoaUtnddi^tddt ofadditteoalofficera following verification of need.

• Ensure that officers dispatefeed for support will arrive with the necessaiy equipment (weapons, radios, etc.) and will be in

• &isiimfeatpen(mnelft(«ifee$Iieriff*iDqiaitmentwottId serve as anesfeigoffioeniwhettiieedel

ff a seenri^ aitnation were detemrined to be otitteel at file POSTS Plan^ fee Sheriff will arrange for additional assistenoe 
(manpower and/or equipmenO Arou^ fee Buckeye State Sheiiirc Association (BSSA). Additional assistance will include fee 
diipstch officers from sotroondiiig counties to a oentnd assenfely point wiar planUite. Exact numbers of rciqKmding support 
pemmndaridrBiponsetiiiieswfflvaiybyfeetiiiKordi^andfeenriDtetfitteieattilyaitinfiaa.

Shoidd fee PORTS she leqifee briicaptar or other atecraft sappod, feo Sfeeiiff will coordinate and attend to te^edite fee si^pott 
iteponseby:

• Coordlnatfaig fee reqmse of an Ohio Depattinent of National Resources helioopter based in Ross County, through fee 
Ross Coonty Sheriff:

• OooxdinaflngBitataftsu|ipoAferaiag|i (be BSSA to obtain the ifepatdi of a helicopter fimn fee nearest avidlflble agency. 
Reqionse times would vary.

• RequestassteiaiioefeioiighfeeObteSttieBlgiiwrqrPiattdGeiietalReadqiiaiters.

Russell B. Static, llr. yr
USBC GeneralMimagm’

Date Rkhin^eadeiMOO 
Sheriff Pike County

SaeuMy Rekfeid Meonertton 
WIRfeblil Under f 0CFR139O 

NOT ArPROVBP FOR PUMIC RREASI
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©COPY

LETTER OF tfflDERSTANlMNG

Pike County Emergency Medical Service is willing to continue to provide mutual 
aid coverage to the United States Em'ichment Corporation, the Department of 
Energy, and their contractors and tenants.

'/em zkJ
Micheal Beekman, Director
Pike County Emergency Medical Seiwice

Date
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LETTER OF UNDERSTANDING

Pike Community Hospital is willing to accept employees from tlie United States 
Enrichment Corporation, the Depaitment of Energy, and their contractors and 
tenants for evaluation and treatment of injuries, radiation exposure, and effects of 
toxic agents.

C^,
Craig Sol
President and Chief Executive Officer

Date
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@)

®COPY

September 21,2007

Ms. Cheryl Bauer
United States Enrichment Corporation 
Emergency Management/MS-5000 
P.O. Box 628 
Piketon, OH 45661

Dear Ms. Bauer:

The renewal Letter of our Understanding with the United States Enrichment Corporation 
is enclosed. Pike Community Hospital is pleased to be a part of the USEC Emergency 
Management program.

Should you need further information, please notify me at 740/947-6311.

Sincerely,

Craig 
President & CEO

CES:sls
Enclosure

Pdce Community Hospital • 100 Dawn Lane • Waverly, Ohio 45690 
Telephone {740) 947-2186 Fax (740) 947-6538
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LETTER OF UNDERSTAj>JDING

Southern Ohio Medical Centei* is willing to accept employees from the United 
States Enrichment Corporation, the Department of Energy, and their contractors and 
tenants for evaluation and treatment of injuries, radiation exposure, and effects of 
toxic agents.

Randal M. Arnett
President and Chief Executive Officer

September 17, 2007

Date
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UBVnSSrONDATE: SEPTEMBER 13,2010

LETfER OF UNDERSTANDING

Adena Regional Medical Center is willing to accept employees, in tlie 
normal course of hospital operations, from the United States Enrichment 
Corporation, the Department of Energy, and their contractors and tenants 
for evaluation and treatment of injuries, radiation exposure, and effects of 

toxic agents.

wu^Kellie Adams
Director of Emergency Services

lO'S-'i-O?
Date
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SUBMISSION DATE: SEPTEMBER 13, 2010

PIKE COUNTY SCHOOLS 
UNITED STATES ENRICHMENT CORPORATION 

LETTER OF AGREEMENT FOR RECEPTION CENTERS

This Letter of Agreement, by and between the Superintendent, Pike County School District, 
and the United States Enricliment Corporation (USEC), Portsmouth Gaseous Diffusion Plant 
(PORTS) General Manager, is to provide for the use of Eastern High School and Western 
High School as reception centers for USEC personnel.

More specifically, this Letter of Agreement authorizes occupancy of an area of each school by 
USEC, the Department of Energy, tlieir contractors and tenants in the event of an evacuation 
of the PORTS reservation. The area of the school to be utilized by USEC will be determined 
by school personnel at the time of occurrence. The Crisis Manager, or designated 
representative, will determine the necessity for utilizing the school as a reception center and is 
responsible for ensurmg that school personnel are notified of tlie impending arrival of 
evacuated personnel from the PORTS reservation.

Phil Sat^rfield, Superintei 
Pike County School Distri

Date

rdan,TjeneiWray Jorda 
USEC-PORTS

ral Manager Date
/o-f /- n 7
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VALLEY LOCAL SCHOOL DISTRICT 
UNITED STATES ENRICHMENT CORPORATION 

LETTER OF AGREEMENT FOR RECEPTION CENTERS

This Letter of Agreement, by and between the Superintendent, Valley Local School District, 
and the United States Emichmcnt Corporation (USEC), Portsmouth Gaseous Diffusion Plant 
(PORTS) General Manager, is to provide for the use of Valley High School as a reception 
center for USEC personnel.

More specifically, this Letter of Agreement authorizes occupancy of an area of the school by 
USEC, the Depai tment of Energy, their contractors and tenants in the event of an evacuation 
of the PORTS reservation. The area of the school to be utilized by USEC will be determined 
by school personnel at die time of occunence. The Crisis Manager, or designated 
representative, will determine the necessity for utilizing the school as a reception center and is 
responsible for ensuring that school personnel are notified of the impending arrival of 
evacuated personnel from tlie PORTS reservation.

<SutlUiMu^
Paul Miller, Superintendent 
Valley Local School District

Date

i Qfeneral Manager
us^-po:

Date '
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WAVERY CITY SCHOOL DISTRICT 
UNITED STATES ENRICHMENT CORPORATION 

LETTER OF AGREEMENT FOR RECEPTION CENTERS

This Letter of Agreement, by and between the Superintendent, Waverly City School District, 
and the United States Enrichment Corporation (USEC), Portsmouth Gaseous Diffusion Plant 
(PORTS) General Manager, is to provide for the use of the Waverly Downtown Athletic 
Facility as a reception center for USEC personnel.

More specifically, this Letter of Agreement authorizes occupancy of an area of the school by 
USEC, the Department of Energy, their contractors and tenants in the event of an evacuation 
of the PORTS reservation. The area of the facility to be utilized by USEC will be determined 
by sdiool personnel at the time of occurrence. The Crisis Manager, or designated 
representative, will determine the necessity for utilizing the Waverly Downtown Athletic 
Facility as a reception center and is responsible for ensuring that school personnel are notified 
of the impending arrival of evacuated personnel from the PORTS reservation.

tyl Frmws, SuperintendeiCheryl Francis, Superintendent 
Waverly City School District

9'/9-^7
Date

way^aunlGeneral Manager
USEbPofetS

Date
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QqiPY
Date: March 5,2010

To Whom It May Concern:

The Pike County Firefighter’s Association has given the United States 
Enrichment Corporation (USEC) Emergency Response Orgaiiization permission to use 
the Pike County Fire Repeater for the purpose of communicating widi the Are 
departments of Pike County.

Transmitter 1S9.262S Channel Guard 103.5

Receiver 154.8525 Channel Guard 103.5

President

Witness
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AGREEMENT FOR MUTUAL AID FOR ADDITIONAL FIRE PROTECTION

Pursuant to the provisions of paragraphs I, 4 and 5 of Section 505.44 and 717.02 of the 
Revised Code of Ohio, this agieemenl is entered into this 3 day of J 

2000 by and between the:
Wavcriy Fire Department
Beaver Volunteer Fire Department
PIketon- Seal Township Volunteer Fire Department
Elm Orovo Volunteer Fire Department
Camp Creek Township Volunteer Fire Department
Pebble Township Volunteer Fire Department
Benton Township Volunteer Fire Department
Jackson Township Volunteer Fire Department
Scioto Towitsltip Volunteer Fire Department
Stockdale Volunteer Fire Depailment
United Stales Enrichment Corporation Fire Department
Ohio Division of Forestiy- Pike Slate Forest
Franklin Township Fire Department
Peebles Fire Department
Brush Creek Township Fire Department
AND
Pike County SherifFs Office

All politioal subdivislotts under the laws of Ohio, Witnesseth:
THAT WHEREAS, the respMtive fioliticnl subdivisions hereiiiabuve named have certain 

fire fighting equipment and fire fighters to operate same, but wliich. in emergencies, may be 
inadequate to afford full and complete protection to said respective propprties, and,

WHEREAS, it Is desirable that in case of such emergency said respective parties hereto 
may have additional fire protection which may be afforded by the fire fighting equipment and 
personnel of others of tlie respective parties hereto as may then, in the opinion of the Chief or 
Officer in charge, of such other party or parties hereto as are called upon, IT IS MUTUALLY 
AGREED BY AND BETWEEN SAID PARTIES AS FOLLOWS, to wit:

I. That for purpose of affording additional protection to themselves, their contractual 
obligees, and their Inhabitants, tlie parties hereto do hereby mutually agree to 
interchange die service of fire departments, and the use of fire apparatus and other 
emergency equipment, and to that end, it is hereby agreed that they, or any one or 
more of them shall assist the party hereto piimarily responsible and responding to any 
fire alarm or fire call or otlicr emergency from any Chief or Officer in charge, or 
other duly constituted public official which is a party of this agreement, with Us or 
their fire figliting equipment, or other emergency vehicles and fire fighters, and shall 
render like services in combating fires or other emergencies as It renders to itself and 
its own in liabitants, provided, however, dial at no time shall die party or parties upon 
which the request is made, be required to respond with more than one piece of fire 
apparatus upon the first alarm, and provided further, that in no case shall tlie parly 
hereto called upon or rendering such services be liable in damage to any other party 
hereto or any of its inhabitants, or contractual obligees, for failure to answer any fire 
call or other emergency, or for lack of speed in answering any such call, or for any
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inadequacy of equipment, negligent opeiation of equipment, failure to extiuguisli any 
fire, or for any cause whatsoever growing out of such use of said fire or other 
equipment and fire fighters; nor shall the party hereto, whicli such use of said fire or 
otlier equipment ond fire fighters; ixir shall the party hereto, which issued such call be 
liable in any manner or event for damages or loss of equipment or personnel suffered 
by the party or parties answering such call.

2. It shall also be understood and agreed that uU structure Jlres shall have, in 
addition to, the primary fire department, the next closest and/or availablefire 
depariment alerted simultaneously and without delay, to provide tanker assistance 
to the primary responding fire department, and that all responding fire fighters 
should respond to their respective fire stations to man thefire apparatus and 
should not respond to the fire scene in their personal vehicles, and that thefirst out 
apparatus shall be a tanker truck capable oftending water and alt other personnel 
and equipment should standby on their respected fire stations until requested by 
the responding fire departments Chief or Officer In charge as per paragraph 1. 
However, the mutual aid depariment may elect to respond with additional 
equipment as per local policy and procedures. The mutual aid fire department shall 
not be required to wait until a dispatch Is received and may upon hearing their 
neighboring departments dispatch, elect to respond automatically to their station 
and/or respond autonudically with a fire apparatus. Further, all fire fighters 
responding should have all personal protective clothing wMi them as per state, 
federal, OSHA or NFPA guidelines and/or local standard operating procedures.

3. Additionally, all daytime bnah fires shall have, in addition to, the primary fire 
depariment, the next closest and/or available fire department alerted 
simultaneously and Without delay, to provide additionalfirefighters, vehicles and 
equipment capable ofcombating fires of this type. All responding firefighters 
should respond in accordance to paragraph 2.

4. It shall also be understood that a certifiedfire fighter, Gilef or Officer in charge 
shall acknowledge all fire or emergencies dispatched, within five minutes of the 
alert via radio or telephone. If thefire department does not respond with afire 
apparatus within leu minutes of the alert, then the mutual aid department shall 
become the primary responding fire deparintent and the next closest and/or 
available fire department shall then be alerted as the mutual aid department This 
shall also apply to the mutual aidfire department and In the event the mutual aid 
depariment Is not manned then another department shall be alerted using the same 
procedures as above. Further, you should not answer or acknowledge afire or 
emergetuy call If you are out of your fire district and not within a reasonable 
response time.- The primary responding fire departments Chief or Officer In 
charge shall immediately assess the fire or emergent^ scene and cancel the mutual 
aid department or request additional response without deltqi. The Chief or Officer 
In charge should advise the dispatch center of any errors In dispatch Immediately 
upon hearing or learning of any such error and should offer the correct 
lifformatlon without delqy,

5. It h also to be understood that the primary dispatch center for Pike Coua(y Is 
located In the Pike County Sheriff’s Office and that the on duty dispatcher will be
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CityofWnvorlyFj 
Mayor 
Chief

lOhio 45690

Village of BeaverV^lunteerfire Dgiariment, Beaver, Ohio 45613

I of Seal l^ownship Volunteer Fire DepartmenlTownship of Seal l|ownsliip Volui^teor Fire Department, Pikelon, Ohio 45661 
Trustee.
Chief ,

Elm Grove Volunteer Fire Denartmeat, Elm Grove, Ohio 45626

mteer Fite Department, OhioTownshipo) Creek Town;

Chief

Township of Pebble Townsliip Voluntoe;^'re Department, Ohio 
Trustee '
Chief

Fire Department, OliioTotvnsliipVqlTownship of 
Trustee _ 
Chief__

'olunteei^re Department, OhioTownship of JacI 
Trustee

Tovmsliip of Scioto Township Volunteer Fire Department, Wakefield, Ohio 45687 Trustee. 5m t 

Chief

Stockdale Voluntee/i'ite 
Trustee 
Chief

Stockdale, Ohio 45683
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United States Biiricl t Corporat^Tnc. Fire Department, Piketon, Ohio 45661 
Manager ______________________

Legal,

Ohio Division of Forestry, Pike State Forest, Latham, Ohio 45646 
Manager /t/<37~ /^/yUC/i

Manager A//')7~

7%
J\ya22£.

owndiip VolunteerTownship of Franklin Town^iip Volunteer Fire Department 
Trustee.
Chief

Peebles Fire Department, P
Trustee N \
Chief pX/ySAMijl K

Township of Brush Creek Volunteer Fi
Trustee

ut. Sinking Springs, Ohio 45172

Office ofPike County Sheriff, Waverly. Ohio 45690 
Sheriff
Commissioner^
Cominissionei^

Commissioner
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responsible for the aleriing of the correct primary aiuimniiiai aid fire department 
in accordance with the E911 system and avaitabie maps. This dispatcher wiil also 
be responsible for any necessary radio or phone calls of needed or requested by the 
Chief or Officer in charge. All requests should be kept to a ndnlmum and all 
Chiefs or Officers in charge should remember that the dispatcher might be delayed 
in times of great demand.
That for the purpose of this agreement, mutual aid is hereby defined as “The aid 
rendered or between subdivisions of government owned and operated fire fighting 
or other emergency equipment and shall not include primary response to any alarm of 
fire or other emergency made by a subdivision legally responsible for such primaiy 
response.”
This contract shall be made and remain in full force and effect for perpetuity, 
provided, however, that any party may tenninate this ebntract upon thirty days notice, 
in writing, to all otiter parties.

IN WITNESS WHEREOF, said respective political subdivisions parties hereto, have 
hereunto caused tlris agreement to be executed as provided by ordinance or resolution 
duly adopted for that purpose, a copy of which is hereto appended, this ^
day of Jiu/Jrf, 2000.

The following Committee Members prepared tills dooument for the Pike County 
Firefighters Association;
Jerry Wessel Jr.
Jerry Wessel Sr.
Jason Fields 
Charlie Brunner 
Dave Henson 
And approved by:
Pike County Prosecuting Attorney
C. Robert Junk ^_____________ Date,

Datc
Date f • y
Date
Date
Date

oVVoo
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©COPY

WORD ALIVE FELLOWSmP/MIRACLE OTY ACADEMY 
JOINT PUBLIC INFORMATION CENTER 

LETTER OF AGREEMENT

This Letter of Agreement, between Word Alive Fellowship/Miracle City Academy and 
the United States Enrichment Corporation (USEC) Portsmouth Gaseous Diffusion Plant 
(PORTS), is to provide for the use of Word Alive Fellowship/Miracle City Academy as a 
Joint Public Information Center (JPIC), in cases of emergency at PORTS, or at such 
times when USEC is called on by the Pike County Emergency Management Agency in 
situations of major non-plant emergencies to provide JPIC and other assistance as 
needed.

More specifically, this Letter of Agreement authorizes occupancy of Word Alive 
Fellowship/Miracle City Academy by personnel representing USEC, United States 
Department of Energy (DOE), DOE contractors, Ohio Emergency Management Agency, 
and Pike County Emergency Management Agency, for use as a JPIC in such cases of 
emergency. The PORTS General Manager or representative shall determine whether 
such requirements exist and slrall initiate notification of other participants as to activation 
of JPIC operations at Word Alive Fellowship/Miracle City Academy during the 
emergency.

Activation of the JPIC shall include use of the Word Alive Fellowship/Miracle City 
Academy facility as described in the most recent purchase order.

Word Alive FeUowship/Miracle City Academy provides designated storage areas for 
USEC supplies and equipment.

A representative of Word Alive FoUowship/Miiacle City Academy will furnish USEC 
with the security code and other applicable information needed to enable access to the 
facility.

On a case-by-case basis, the undersigned will consult and determine whether or not the 
circumstance requires that Fellowship or the Academy be dismissed during the 
emergency.

A:Jick StnicKi^^tor /
Word Alive Fellowsliip/Miracle City Academy

Date

Manager
PORTS USEC

SiMDate ' ^
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SECTION H

PERSONNEL TRAINING

H-l OUTLINE OF TRAINING [3745-54-16]

Hazardous waste personnel are trained to respond effectively to emergencies, as deemed appropriate to 
the job descriptions; to perform their duties in a way that ensures the facility’s compliance with the 
requirements of the hazardous waste facility standards chapters; and to implement the contingency plan. 
Hazardous waste persoimel are familiarized with emergency procedures, emergency equipment, and emergency 
systems. At a minimum, all personnel at the site are trained to recognize emergencies and respond effectively 
using the methods listed in Section G-3. Training is completed within six months of employment or 
assignment to a position that may involve contact with hazardous materials and/or wastes. After completion of 
initial training, persoimel are required to complete refresher training at varying intervals, such as annual or 
biennial, depending on the type of training. Training consists of classroom instruction, on-the-job training, and 
required reading materials.

H-IA JOB TITLE/JOB DESCRIPTION [3745-54-16]

Table H-l provides selected job descriptions for personnel who are involved in hazardous waste 
management and require RCRA training.

H-IB TRAINING CONTENT, FREQUENCY AND TECHNIQUE [3745-54-16]

The training program consists of classroom training, on-the-job training, and required reading materials. 
The content of the training program for hazardous waste personnel is comprised of hazardous waste 
management procedures, contingency plan implementation, emergency procedures, emergency equipment, and 
emergency systems, including, where applicable, procedures for using, inspecting, repairing, and replacing 
facility emergency and monitoring equipment; communications and alarm systems; response to fire or 
explosions; response to groundwater contamination incidents; and shutdown of operations. Training to meet 
actual job tasks is accomplished through on-the-job training. The on-the-job training program is conducted by 
direct supervision or by qualified instructors. This training includes operational and job safety requirements 
specific to the actual job task. Refresher training is completed on an annual or biennial basis, depending on the 
type of training. On-the-job training is conducted as needed.

H-IC TRAINING DIRECTOR [3745-54-16]

The program is administered by the direct supervisors of hazardous waste personnel, or their designees, 
who are trained in hazardous waste management procedures. An annual review of the initial training is 
conducted by the direct supervisors of hazardous waste personnel to ensure that all hazardous waste personnel 
have completed the necessary training.

H-l
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H-ID RELEVANCE OF TRAINING TO JOB POSITION [3745-54-16]

The training requirements are tailored to individual job positions and are demonstrated by the completion 
of the on-the-job training program. Training requirements are reviewed aiuiually, and the initial, refresher, and 
on-the-job training curricula are revised as necessary.

H-IE TRAINING FOR EMERGENCY RESPONSE [3745-54-16]

The training program is designed to ensure that hazardous waste persoimel handle hazardous wastes 
safely, respond properly to emergency situations, and implement the contingency plan. The program trains 
hazardous waste personnel to maintain compliance under both normal operating conditions and emergency 
conditions.

H-2 IMPLEMENTATION OF TRAINING PROGRAMS [3745-54-16]

All hazardous waste persoimel receive training relevant to the position for which they are employed by 
qualified personnel consistent with the regulatory requirements. Additionally, hazardous waste personnel 
receive OSHA mandated 24-hour training as described in 29 CFR 1910.120. All hazardous waste personnel 
must complete initial training within six months from their date of assignment to a hazardous waste job. No 
employee assigned to perform a hazardous waste job will work unsupervised prior to completion of the training 
program.

H-3 RECORDKEEPING [3745-54-16]

Individual training records, the job titles for each position, job descriptions, names of employees, and a 
written description of the type and amount of both introductory and continuing training that will be given to 
each person filling a position related to hazardous waste management are maintained at the site. The training 
records for current hazardous waste persoimel are maintained until closure of the facility and the training 
records for former hazardous waste employees are kept for at least three years from the date the employee last 
worked at the facility.
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TABLE H-1 

JOB DESCRIPTIONS

POSITION TITLE:

D&D Operator 2

BASIC FUNCTION OF POSITION:

Handle and store hazardous and toxic materials and waste.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Coordinate the receipt of waste and other materials into the proper storage area.
Verity that the waste is properly identified and labeled.
Operate automatic equipment.
Operate other tools and equipment necessary to the handler’s primary duties.
Perform arithmetic calculations relative to the above processes.
Assist in training of lesser qualified persons.

Responsible for proper spacing of nuclear materials to prevent critical mass hazards, tagging all 
containers to show complete description of contents, and preparing forms on all nuclear material 
transfers.

FORMAL EDUCATION REQUIRED:

High school diploma or equivalent. Minimum of three (3) years experience as a chemical operator or 
UMH or 18-24 months directly related experience or complete of operator training classes. Must have 
valid State drivers’ license and be able to operate standard and automatic transmission vehicle.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Communication (Biennial)
Emergency Preparedness (Annual)
Fire Protection (Aimual)
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Waste Engineer

BASIC FUNCTION OF POSITION:

Ensure that the PORTS Waste Characterization/Certification Program is conducted in a 
safe, compliant, and cost effective manner in accordance with applicable approved 
procedures. Review/approve waste profiles and ensure waste stream data packages are 
approved before applicable waste shipments commence. Perform calculations applying 
standard formulas.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Performs duties that are designed to provide development and familiarization with engineering 
staff, procedures, practices, standards, and program. Applies standard practices and techniques in 
specific problems within own field of engineering; tabulates and correlates data; performs 
calculations; and performs engineering analysis work. May prepare bills of material, cost 
estimates, and specifications for procurement of materials and equipment or construction work.

Participates in safety and Quality Assurance activities by serving on teams, special projects, 
training sessions, special assignments, etc.

Prepares a variety of written summaries, informal reports and progress reports on work. May 
coordinate the work of technical support employees who assist in accomplishment of the primary 
task.

FORMAL EDUCATION REQUIRED:

Possess a basic understanding of engineering principles, theory and concepts and analytical techniques 
normally acquired at the B.S. level of an accredited engineering school. Exceptions may be given to 
other incumbents who have an appropriate combination of relevant education and experience with 
demonstrated capability over several years to perform professional engineering assignments.
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TABLE H-1 (CONTINUED)

WASTE ENGINEER (Cont.)

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Communication (Biennial)
Emergency Preparedness (Aimual)
Fire Protection (Aimual)
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Waste Supervisor

BASIC FUNCTION OF POSITION:

Schedule and assign daily work and instruct operators in performing hazardous waste handling/storage 
and disposal project activities. Responsible for planning, organizing, and implementing operational 
activities.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Utilize approved operating equipment and systems while maintaining compliance with applicable 
regulatory requirements.
Maintain operating logs, review data sheets, coordinate maintenance and service groups, process repair 
orders, and issue special permits.
Conduct safety meetings and special training sessions, provide service as a local emergency director in 
handling operational emergencies, and apply company policy, rules and regulations.
Manage all regulated wastes for the Portsmouth Site in accordance with all applicable State and 
Federal regulations and orders, policies, procedures, plans, and contracts.
Responsible for receipt of all wastes into storage, operating all waste storage units in a safe and 
efficient manner.

FORMAL EDUCATION REQUIRED:

High school diploma or equivalency and four to six years experience in a production area or waste 
management activity.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Communication (Biennial)
Emergency Preparedness (Annual)
Fire Protection (Annual)

H-6
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Manager, Waste Management

BASIC FUNCTION OF POSITION:

Management of DOE PORTS Waste Management activities.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Provide compliance and quality support; waste disposal; waste operations; and waste identification 
services for DOE PORTS in compliance with all applicable regulations, orders, laws, etc., in a manner 
that protects the environment and safety and health of the public and site personnel.

FORMAL EDUCATION REQUIRED:

Requires a B.S. degree with extensive experience in plant operations and processes including several 
years in related activities such as waste management and/or environmental activities. Requires 
effective supervisory and managerial skills, as well as thorough knowledge of related policies, 
procedures, and regulations.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Commimication (Biennial)
Emergency Preparedness (Aimual)
Fire Protection (Aimual)
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Radiological Control Technician

BASIC FUNCTION OF POSITION:

Perform duties including personnel monitoring, sample collection for radiation evaluation, data 
recording and tabulation, and related arithmetic calculations.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Perform monitoring and sampling as directed. Distributes, collects, tests and reads direct reading 
personnel monitoring instruments such as dosimeters. Collects samples for radiological evaluation. 
Monitors radiation and radioactive contamination and compares readings with exposure control 
standards, and material clearance requirements.

Records measurements made with radiation detection instruments. Tabulates, performs arithmetic 
calculations and reports results of routine measurements.

Analysis of data limited to comparison of routine readings with pre-determined standards, and 
reporting those which exceed operational levels.

FORMAL EDUCATION REQUIRED:

9 to 12 quarter hours of related technical subjects in post-high school curriculum; or through 
a combination of equivalent education and experience. Must learn to use radiation 
monitoring instruments and to distinguish and understand characteristics of radiation.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Communication (Biennial)
Emergency Preparedness (Aimual)
Fire Protection (Annual)

H-8
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Waste Sampler

BASIC FUNCTION OF POSITION:

Conduct routine sampling, monitoring and data collection activities in support of waste management 
activities.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Sets up sampling instrumentation and follows clearly defined, detailed plans to collect waste samples 
and data. Handles and/or assures proper calibration, maintenance and working order of sensitive 
equipment. Documents findings, compiles data and keeps appropriate records.

FORMAL EDUCATION REQUIRED:

Requires either training and/or experience equivalent to an associate degree in biological or 
environmental science field; or related technical subjects; and one to two years of related progressive 
experience; or through a combination of equivalent education and experience.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Annual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Commimication (Biennial)
Emergency Preparedness (Annual)
Fire Protection (Annual)
On-The-Job Training (Initial) for Sampling Methods

H-9
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TABLE H-1 (CONTINUED)

POSITION TITLE:

Facility Compliance Inspector

BASIC FUNCTION OF POSITION:

Performs routine compliance field inspections that include requirements under RCRA. Provides all 
functions necessary to schedule and complete the necessary documentation for the facility compliance 
inspection program.

MAJOR ENVIRONMENTAL DUTIES AND RESPONSIBILITIES:

Perform weekly inspections of RCRA waste storage facilities.

FORMAL EDUCATION REQUIRED:

Familiarity with DOE systems, rules, regulations, and Code of Federal regulations. See required 
RCRA training requirements below.

REQUIRED RCRA TRAINING:

RCRA for Hazardous Waste Generators (Aimual) 
24-Hour HAZWOPER (Initial)
8-Hour HAZWOPER Refresher (Annual)
Hazard Communication (Biennial)
Emergency Preparedness (Armual)
Fire Protection (Annual)

H-10
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SECTION I

CLOSURE PLAN, POST-CLOSURE PLAN, AND 
FINANCIAL REQUIREMENTS

I-l CLOSURE PLAN [3745-50-44(A)(13)]

The closure plan for the X-326 container storage units currently operating under the Resource 
Conservation and Recovery Act Part B Permit #04-57-0680, EPA ID No. OH7890008983, is included as 
Appendix I-l. The director will be notified in writing at least forty-five days prior to the date on which partial 
or final closure is expected to begin. Amendments to the closure plan may be submitted in a written permit 
change request anytime prior to the notification of closure of the container storage units. Section I-1 a to I-1 e of 
the RCRA Part B Permit Application Checklist are addressed in the respective closure plan in Appendix I.

1-2 POST-CLOSURE PLAN [3745-50-44,3745-55-18]

Not applicable

1-3 TO 1-8

The information required by these sections of the RCRA Part B Checklist is addressed in the closure plan 
in Appendix I.

I-l
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SECTION J

CORRECTIVE ACTIONS

J-l SOLID WASTE MANAGEMENT UNITS [3745-50-44]

RCRA Corrective Action at PORTS is being completed under the 1989 Consent Decree 
between the state of Ohio and DOE and also in accordance with the Director’s Final Findings and 
Orders dated March 18, 1999. Information required for solid waste management units at PORTS 
is provided in the RCRA Facility Investigation Reports and the corrective action 
studies/corrective measures studies required by the Consent Decree and Director’s Final Findings 
and Orders. The 1999 Director’s Final Findings and Orders and 1989 Consent Decree are 
included as attachments J.l and J.2, respectively.
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ATTACHMENT J.l

1999 DIRECTOR’S FINAL FINDINGS AND ORDERS

LATA/Parallax Portsmouth, LLC is not a party to the 1999 Director’s Final Findings and 
Orders. With respect to LATA/Parallax Portsmouth, LLC’s obligation to perform work under the 
1999 Director’s Final Findings and Orders, this obligation arises from LATA/Parallax 
Portsmouth, LLC’s contract with DOE. Consequently, any obligations under the 1999 Director’s 
Final Findings and Orders that LATA/Parallax Portsmouth, LLC may have through contract with 
DOE terminate when LATA/Parallax Portsmouth, LLC is no longer responsible under contract.
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STREET ADDRESS:

ONoER\
State of Ohio Environmental Protection Agency

MAUNQ ADDRESS:

1800 WaterMarh Drive 
Columbus. OH 43215-1099

March 18,1999

TELE: (B14) 644-3020 FAX: (614) 644-2329 RO. Box 1049 
Columbus, OH 43216-1049

Re: Director’s Final Findings & Orders 
United States Department of Energy 
Portsmouth Gaseous Difiusion Plant 
Bechtel Jacobs Company LLC 
US EPA ID No.: OH7 890 008 983 
Piketon, Ohio

0

rraRTIhWKD MATr.

C. Ray Miskelley, Esq.
OfiBce of the Chief Counsel i
U.S. Department of Energy 
200 Administration Road 
Oak Ridge, Tennessee 37831

■^trick W. Willison, Esq.
Bechtel-Jacobs Company LLC 
East Tennessee Technology Park 
Building K-1225 Room 123 
Oak Ridge, Tennessee 37831-7294

Dear Sirs:

Transmitted herewith are Final Findings & Orders of the Director concerning the matter indicated. 

Sincerely yours,

Thomas E. Crepeau, Manager
Data Management Section
Division of Hazardous Waste Managwnent

TEC/dhs

cc; Frances Kovac, Legal
Dave Sholtis, Asst Chie^ DHWM 
Melody Stewart, DHWM, SEDO 
Maria Galanti, DERR, SEDO

Steve Rine, DSIWM, SEDO 
Kevin Johnson, PIC 
Eugene Gillespie, US DOE 
John Shoemaker, Bel

bJ^

FiMid on RtcycM P*p*r

(Seotge V. Volnovich, (Bovemor 
Nancy R Hollister, LL Governor 

Donald R. Schregaidus, Director

EOVE
) r

MAR 2 4 1999

/



BEFORE THE
OHIO ENVIRONMENTAL PROTECTION AGENCY

In the Matter of:

United States Department of Energy Director's Final
Portsmouth Gaseous DifEusioii Plant : Findings and Orders
P.O.Box700 .
Piketon, Ohio 45661-0700

Bechtel Jacobs Company LLC 
Portsmouth Gaseous Diffiisioh Plant 
P.O.Box 900 
Piketon, Ohio 45661-0628

Respondents

PREAMBLE

It is hereby agreed by and among the Parties hereto ^ follows:

T. JURTSmcnON

These Director's Final Findings and Orders ("Orders") are issued to the U.S. D^artment of 
Energy C DOE") and Bechtel Jacobs Company LLC ("Bechtel Jacobs Company") pursuant to the 
authority vested in the Director of Environmental Protectipn CDirector") under chapters 3745 and 
6111 of the Ohio Revised Code ("ORC") and the solid and hazardous waste laws in ORC chapter 
3734, including ORC sections 3734.13,3734.20,3734.02(A) and 3734.02(G>

H. PURPOSE OF THESE ORDERS .

The purpose of these Orders is:

1. To integrate the on-site work required for specific units under Section V of the 
Consent Decree and under the Ohio Administrative Code with the requirements of 
Section VII of the Consent Decree, and requirements of the Administrative Order by 
Consent m ord^ to avoid duplication of effort, and efficiently perform sitewide ground 
water monitoring and surveillance and maintenance activities at PORTS;

2. To recognize that a siibstaiitial portion of the tasks required under existing approved
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closure plans for certain units have been completed in accordance with those closure 
plans and to provide for the incorporation of the remaining tasks into the Integrated 
Groundwater Monitoring Plan and the Surveillance & Maintenance Plans and to terminate 
any further obligation under the existing closure plans;

3. To provide exemptions from specific solid and hazardous waste requirements of the 
Ohio Administrative Code as necessary to accomplish Purpose 1; above.

m. PARTIES BOUND

These Ord^ dtall apply to and be binding upon the Rei^ndents, dieir assigns and 
successors in interest With respect to DOE, no change in ownership or operation of the Site wili 
in any way alter DOE's responsibilities under drese Orders,.accept as provided by law. Ihe 
obligations of Bechtel Jacobs Company under these Orders shall terminate when Bechtel Jacobs 
Company is no longer re^nsible pursuit to contract with DOB tq perform wofic under these 
Orders; prowded, however, that this Section of the Orders does not absolve Bechtel Jacobs 
Ccmq)any fiorn any liability fbr any violadoh which occurs prior to the tennination of such coiitiact 
Except as otherwise expressly provided herein, Respondoats’ obligations under these Orders may 
be altered only by written approval of the Director.

nataiicimiwc

Words used in these Orders shall have their ordinary meanings except as defined in this 
Section or the relevant statute or regulation.

A. "Site" ^all mean all areas within the property boundary of the Portsmouth Gaseous 
. Diffusion Plant CTORTS") and any other areas that received or potentially received or

released "hazardous substances, pollutants, or contaminants” originating from PORTS as 
defined in the Comprehensive Environmental Refuse, Compensation and Liability Act of 
1980, as amended, ("CBR.CLA"), 42 U.S.C. section 9601, etseq.

B. "Hazardous Waste Management Unit" C'HWMU") shall mean a contiguous area of land on 
or in which hazardous waste is placed or the largest area in which there is significant 
likelihood of mixing hazardous waste constituents in the same area [40 CFR section 260.10; 
Ohio Administrative Code ("OAC") rule 3745-50-10].

C. “IGWMP” shall mean the Integrated Ground Water Monitoring Plan, as approved by Ohio 
EPA, and which is attached to these Orders as Attachment C.
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D. "Party" shall mean DOEi Bechtel Jacobs Company or the Ohio Environmental Protection 
Agency ("Ohio EPA" or "OEPA"). "Parties" shall mean DOE, Bechtel Jacobs Company and 
Ohio EPA.

E. “Solid Waste Disposal Facility” (“SWDF*) shall mean any site, location, tract of land, 
installation or buildmg used for incineration, composing, sanitary landfilling, or other 
methods of digjosal of solid wastes (OAC rule 3745-27-01(C)(l 1)).

F. “Con^nt Decree” diall mean the consent decree filed by DOE and the State of Ohio on 
Sqrtember 1, 1989, in Civil Action Number C2-89-732, in United States District Court for 
the Southern District of Ohio, Eastern Division.

G. “Administrative Order by Consent” shall mean the administrative order by consent entered 
irito by the DOE, Ohio EPA and U.S. EPA on August 12,1997, for the purpose of defining 
oversigiht roles for Ohio EPA and U.S. EPA and certain performance obligations for DOE, 
and which replaced the earlier version of the ACO, as amended.

H. “Surveillance and Maintaiance Plan” (“S&M Plan”) shall mean fire plan to be submitted and 
^proved pursuant to Order number 16, below, which provides for post closure care and/or 
operation and maintenance of each of several units; following apj^oval, the S&M Plan shall

. be incorporated by reference and attached to these Orders as Attachment D.

V. FINDINGS OF FACT

The Director of Environmental Protection hereby makes the following findings:

1. DOE owns PORTS, a uranium enrichment facility, located in Pike County, Ohio, 
approximately twenty (20) miles irorth of the City of Portsmouth. The current primary function of 
PORTS is the enrichment of uranium for use in foeling nuclear reactors. Pursuant to section 1403 
(a) of the Energy Policy Act of 1992 (^Public Law 102-486), DOE leases uranium enrichmait 
fiicilities at PORTS to the United States Enrichment Corporation (USEC). Pursuant to the Energy 
Policy Act, including section 1403 (cQ, DOE has retained responsibility for certain cleanup activities 
with respfect to conditions existing before July 1, 1993, the date that uranium enrichment operations 
at PORTS were assumed by USEC.

2. PORTS commenced operations in 1954. PORTS operations ^e located on a 15.1 square 
kilometer (3,714 acres) parcel of federally owned land. Several rural communities lie within a few 
kilometers of PORTS.
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3. Bechtel Jacobs Comply is a limited liability company, licensed to do business in the State 
of Ohio on December 24,1997. Bechtel Jacobs Company has contracted with DOE to cany out 
certain dror-to-day activities at PORTS, including certain cleanup activities.

4. The Respondents are each a "person" as defined in ORC section 3734.01(G) and Ohio 
Administrative Code ("OAC") rule 3745-50-10.

5. The Respondents generate or have generated "ha2aidous waste" as. that term is defined in 
section 1003(5) of the Solid Waste Disposal Act, as amended by the Resource Conservation and 
Recovery Act C'RCRA") as amended, 42 U.S.C. section 6903 (5) and in ORC section 3734.01 (J) 
and OAC rules 3745-50-10 and 3745^51-03.

6. The Respondents generate or. have generated "solid waste" as tiiat tram is defined in ORC 
section 3734.01 (E) and OAC rule 3745-27-01.

7. The priiicqial radioactive elements present in waste materials handled at the &cili^ are 
uranium md tebhnetium. Ihe principal non-radioactive hazardous wastes known to be generated 
at PORTS are those exhibiting characteristics of igrdtability, toxicity (TCLP) for chromium, lead, 
and cadmium, and various listed wastes including: spent halog^iated solvents such as TCE; ^ent 
non-halogeiuded solvents; as well as small quantities of laboratory chemicals such as vanadium. 
pentoxide, aniline, formaldehyde, formic acid, and lead acetate.

8. On August 18,1980, DOE submitted a notification of hazardous waste activity at the facility 
as required by sectiori 3010 (a) of RCRA, 42 U.S.C. s^on 6930 (a), and on July 12, 1984, DOE 
filed a RCRA Part A permit application as required by section 3005(a) of RCRA, 42 U.S.C. section 
6925(a), to treat, ^ore, and dispose of hazardous waste at the Facility. Subsequently, DOE filed a 
RCRA Part A permit application revision on September 9, 1988. OEPA transmitted PORTS’ 
RCRA Part B Permit Application to the Ohio Hazidous Waste Facility Board on March 18,1993, 
and the Board issued a permit to DOE, effective on August 21,1995; the permit authorizes DOE to 
store certain hazardous and mixed wastes in two storage facilities {X-326 and X-7725} at PORTS. 
The permit does not address ground water morutoring requirements.

9. On June 30,1989, Ohio EPA received final authorization fix>m U.S. EPA to administer the 
hazardous waste program in Ohio; such authorization includes the authority to regulate the 
hazardous waste component of mixed waste. See 54 Fed. Regl 27173. Ohio EPA’s hazardous waste 
program authorization has since been expanded to include authorization to implement corrective 
action requirements under RCRA.

10. On September 1, 1989, DOE and the State of Ohio filed a Consent Decree, Civil Action
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Number C2-89-732, in United States District Court for the Southern District of Ohio, Eastern 
Division ("Consent Decree"), for the purpose of addressing certain hazardous waste compliance 
issues at PORTS. The Consent Decree requires tiie performance of corrective actions at PORTS, 
in addition to other requirements.

11. On SeptembOT 27,1989, U.S. EPA and DOE entered into an Administrative Consent Order, 
U.S. EPA Docket Number V-W-9OR-03, for tire performance of response action/corrective actions 
at PORTS.

12. In August of 1994, the 1989 Administrative Consent Order ("AGO, as amended") was 
amended to, among other things, include Ohio as a party for the purpose of recovering its oversi^t 
costs ftom U.S. DOE.

13. On August 2,1995, Ohio EPA issued a letter which referenced a meeting in which DOE and 
Ohio EPA agreed to the integration of closure and corrective action/req>onse action for certain 
HWMUs.

14. On October 4,1995, DOE and Ohio EPA entered into Director's Final Findings and Orders 
vMch approved DOE's srte treatineat plan £>r all land disposal restricted hazardous wastes in storage 
at PORTS.

15. On August 12,1997, the DOE, Ohio EPA, and U.S. EPA entered into the Administrative 
Order by Consent for the purpose of defining oversi^t roles for Ohio EPA and U.S. EPA and 
certain performance obligations for DOE, which replaced the earlier version of the ACO, as 
amended. Pursuant to this Administrative Order by Consent, Ohio EPA assumed the. lead oversi^t 
role fix)m U.S. EPA for all remedial and corrective action activities at PORTS.

16. The corrective action/response action process being conducted at PORTS employs a 
Quadrant approach, in which PORTS is divided into four Quadrants for the purposes of organizing 
and facilitating the corrective action/re^nse action process. The Quadrants are based 
approximately on the direction of groundwater flow at PORTS.

17. Consistent with Section VII of the Consent Decree and the Administrative Order by Consent, 
Respondents have agreed to implement the corrective actions/response actions selected in the 
Decision Documents for each Quadrant

18. Pursuant to the requirements of Sections VII and VIII of the Consent Decree and provisions 
of the Administrative Order by Consent DOE is reqransible for conducting certain ground water 
monitoring requirements at PORTS. Pursuant to requiremoits of Section V of the Consent Decree
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and provisions of the Administrative Order by Consent, DOE conducts closure and post closure care 
of certain HWMUs and solid waste disposed fecilities (“SWDF^ at PORTS.

19. Attachment A, incorporated by reference herein, identifies those S WDFs and those HWMUs 
which will be subject to one or more exemptions pursuant to this Order. The exemptions facilitate 
the integration process which consists of deferring the timing and procedural requirements 
applicable to certain units, and include the unification of all site-wide groundwater monitoring 
requirements.

20. The SWDFs and HWMUs identified in Attachment A are subject to requirements for closure, 
investigation and/or remediation pursuant to Section V and/or Section VII of the Consent Decree. 
The SWDFs and HWMUs identified in Attachment A ^ all “Waste Units” pursuant to Section 2.16 
of the Consent Decree and as used in Section VH. of the Consent Decree.

21. The SWDFs and HWMUs identifi^ in Attachment A are subject to schedule for closure, 
investigation and/or remediation pursuant to the Consent Decree. These schedules are based upon 
discussions betweoi the Re^ndent DOE and Ohio HP A, and are subject to change pursuant to the 
procedures required by the Consent Deoee. hicorpprated by reference herein as Attachmgit B is 
the agreed upon schedule for all remaining remedial activities as it exists as of the effective date of 
these Orders, which vyas submitted by Respondents to Ohio EPA on December 5, 1998 and 
proved by Ohio EPA on December 11,1998. Pursuant to Section VH of the Consent Decree, this 
schedule is fully enforceable under the Consent Decree. Remedial actions proposed in accordance 
with the Consent Decree are subject to a public comment period.

22. On January 27,1999, Ohio EPA approved the Integrate Ground Water Monitoring Plan, 
C^GWMP”), which is designed to integrate site-wide ground water monitoring activities at PORTS 
by encompassing all grotmd water monitoring requirements and the goals of multiple regulatory 
programs in order to maximize resources to support corrective action and to minimize the potential 
for conflicts in requirements between regulatory programs.

23. SWDFs X-749A, X-735 Industrial SoUd Waste LandfiU, and X-749S (also known as the 
Low Level Disposal Unit) completed certification of closure on June 7, 1994, November 6, 1998, 
and February 9, 1993, respectively, at which times the 30 year post closure care period began, 
in accordance with OAC ndes 3745-27-14 or 3745-29-14 for each unit. Ohio EPA accepted the 
certification of closure for the referenced units on November 12, 1996, December 28, 1998, and 
March 8, 1993, respectively. SWDFs X-749A, X-735 Indu^al SoUd Waste Landfill, and X- 
749S are subject to the requirements of post closure plans submitted in accordance with OAC 
rules 3745-27-11 or 3745-29-11 and approved on April 9, 1992, January 23, 1998, and July 17, 
1991, respectively.
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24. OAC rule 3745-29-01(8) defines an “industrial solid waste landfill facility” as a sanitary 
landfill &dlity vdiich exclusively disposes one or any combination of industrial solid wastes as 
defined in OAC rule 3745-29-01(A). OAC rule 3745-29-01(A) defines “industrial soUd waste” 
as a type of solid waste general^ by manufacturing or industrial operations. SWDFs X-749A 
and X-749S are sanitary landfill facilities where indtistrial solid wastes were disposed and, 
currently, are subject to OAC Chapter 3745-27.

25. Pursuant to ORC section 3734.02 (G) and OAC rule 3745-50-31, the Director may by order
exempt anyperson generating, storing, treating, disposing of or transporting hazardous waste in such 
quantities or under such circumstances that, in 4e determination of the Director, are unlikely to 
adversely affect the public health or safety or the environment firom any requirement to obtain a 
permit or license, comply with the manifest system or comply with other requirements of ORC 
chapter 3734.

26.. The SWDFs listed in Attachment A are subject to the groimd water monitoring 
requirements contained within OAC rules 3745-27-10 or 3745-29-10. Compliance wifii the 
ground water monitoring requirements outlined within the IGWMP, Attachrnent C, instead of 
with the requirenients of OAC rules 3745-27-10(Q(lb) or 3745-29-10(C)(10), for the SWDFs 
listed in Attachment A, is unlikely to adversely affect the public hedth or safety or the 
environment

27. By letter dated January 26,1999, Respondents mbmitted an application for the exemptions 
contained in these Orders.-

28. If the Respondents conduct an RCRA/CERCLA integrated remediation process in 
accordance with the requirements and schedules contained in or referenced in these Orders, it is 
unlikely that public healfii or safety or the environment will be adversely affected within the 
meaning of ORC section 3734.02(G).

29. Where a variance to the rules promulgated under ORC Chapter 3734. is granted, the Director 
has determined that such an action is appropriate and reasonable to prevent the creation of a 
nuisance or a hazard to the public health or safety or the envirorunent, and that the construction and 
operation of the solid waste fecility in the manner allowed by the variance and any terms or 
conditions imposed as part of the variance will not create a nuisance or a hazard to tire public health 
or safety or the envirorunent

VI. ORDERS

1. The Respondents shall implement the IGWMP, Attachment C, except that, to the extent
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that the IGWMP requires tasks specific to radiological contamination, and/or tasks qtecific to 
off-site residential monitoring, such tasks shall not be specifically enforceable under this Order. 
Where a ta^ involves both radiological contamination and non-iadiological contamination, only 
the portions of the task involving non-radiological contamination shall be specifically 
enforc^ble through this Order. Implementation ^lall occur pursuant to Order 17, below.

2. The Respondents are hereby exempted fioih complying with the rules contained in OAC
chapters 3745-65 and 3745^66 for the HWMUs listed in Attachment A, provided, that the 
Respondents shall comply with the substantive requirements of file rules contained in OAC 
chapters 3745-54 and 3745-55 for file HWMUs listed in Attachment A,'fiirou|h the remedial ’ 
processes of Section VII of the Consent Decree, except as provided below.

3 • The Respondents are hereby exempted firom complying with the rules contained in OAC
chapter 3745-27, for the X-749S SWDF, and for the X-749A Classified Materials Disposal 
Fadlity, provided that the Respondents comply vnth the substantive requirements of OAC 
Ch^tear 3745-29 for those units, except as provided below.

4. The Respondents are hereby exempted fiom comping with OAC rule 3745-29- 
10(CX10) for the X-735S Industrial SoUd Waste Landfill, and for the X-749A Cl^sified 
Materials Disposal Facility.

5. The RespondOTts are hereby granted a variance for file X-749S Industrial Solid Waste 
Landfill, the X-749A Classified Nfeterials Disposal Facility, and X-735 SWDF, fiom complying 
with the requiremaot contained in OAC rule 3745-29-14(AX3) to submit a written summary to 
fire appropriate. Ohio EPA district office not later fiian fiftera days after the date of the inspection 
requir^ by this vAe, provided that Respondents submit the written summary otherwise required 
by this rule wifiiin fifteen days follovdng the end of the calendar year quarter in which the 
inspection occurred.

6. The Respondents are hereby racempted from complying with OAC rule 3745-29-10 for 
the X-749S Industrial Solid Waste Landfill. The X-749S Industrial Solid Waste Landfill will 
be monitored together with the X-749N HWMU as a single groundwater monitoring unit in 
accordance with OAC rule 3745-54-99, excqpt as provided below.

7. The Respondents are hereby exempted fiom complying with OAC rule 3745-54-98 for 
the X-735N Haardous Waste Txmdfill. The X-735N Hazardous Waste Landfill will be 
monitored together with the X-735S Industcial Solid Waste Landfill as a single groundwater 
monitoring unit pursuant to the exemption in paragraph 4, above.
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8, The ReqMDndents are hereby exempted from complying with OAC rule 3745-54-99(0) 
for the following HWMUs: X-231B, X-701C, X-740, X-701B, X-230J7, X-616, X-735N, and 
X-749.

9. The Re^ondents are hereby exempted from complying with OAC rule 3745-55-02(C) 
for the following HWMUs: X-231B, X-701B, X^OIC, X-230J7, X-616, X-740, X-735N and 
X-749.

10. The Respondents are hereby exempted from complying with OAC rule 3745-55-12(A)(l) 
for the foUowing HWMUs: X-230J7, X-701C, X-744Y, X-231B, and X-701B,prov/<fe«f that 
the CMS/CMIs necessary for the completion of remediation which are required by the Consent

. Decree, are submitted by Re^ndents in accordance wifri the schedule approved pursuant to the 
Consent Decree.

11. The Re^ndents are hereby exempted from complying with OAC rule 3745-55-13 for 
the following HWMUs: X-^0J7,X-701C,X-744Y,X-231B, mdX-701B,provfcfer/thatthe 
Respondents implement the Corrective Measures hnplemehtatibn Wbric Plan in accordance with 
the schedule approved pursuant to the Consent Decree.

12. The Reqwndents are hereby exempted from complying with OAC rule 3745-55-15 for 
the following HWMUs: X-230J7,X-701C,X-744Y,X-231B,andX-701B, provided^ihs 
Respondents submit the Corrective Measures hnplement^on Final Report in accordance with 
the schedule approved pursuant to the Consent Decree, and the Certification Report, contained 
therein, meets the requhments of closure certification.

13. The Respondents are hereby exempted fium complying with OAC rule 3745-55-20 for 
the foUowing HWMUs: X-749, X-231B, X-701C, X-701B, X-230J7, X-616 and X-744Y, 
provided that the Respondents submit an Operation & Maintenance Monitoring Final Report 
which meets the requirements of a post-closure certification.

14. The Req)ondents are hereby exempted from complying witii OAC rule 3745-55-18(A) 
for the foUowmg HWMUs: X-23 IB, X-701C, X-701B, X-230J7, and X-744Y, provided that 
the Reqx>ndents submit the Corrective Meades Implementation Workplan, vhich includes the 
Operation & Maintenance Plan, in accordance with Ae schedule approved ptirsuant to the 
Consent Decree and for the HWMUs X-23 IB, X-701C, X-701B, X-230J7 and X-744Y the 
Operation & Maintenance Plan must include tiie substantive requirements contained in OAC rule 
3745-55-18 (B) through (D).

15. The Respondents are hereby exempted from complying with OAC rule 3745-55-18(A)
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for the following HWMUs: X-616, X-749N and X-735N.

16. a. No later than twenty (20) days after the effective date of this Order, Respondents
shall submit a Surveillance and Maintoiance Plan (^e S&M Plan”) providing for post closure 
care and/or operation and maintenance (excluding groundwater monitoring requirements, which 
are provided in the IGWMP) of each of the following units: SWDFs X-749A, X-735S Industrial 
Solid Waste T andfill and X-749S (tilso known as the Low Level Di^sal Unit), and HWMUs 
X-616, X749N, and X-735N. The S&M Plan shall meet the following standards:

i. For the SWDFs X-749A, X-735S Industrial SoUd Wasfe Landfill and X-749S ^
(also known as the Low Level Di^sal Unit), the S&M Flan mrist include all the 
requirements for post closure stated in the closure/post closure plans which were 
approved for those units on April 9,1992, January 23,1998, and July 17,1991, 
reflectively.

iL For HWMUs X-616, X749N, and X-735N the S&M Plan must include all the
requirements for post closure stated in the closure/ppst closure plans which were 
approved for tiliose units on August 13,1992, July^l4,1989, and September 13,1993, 
respectively.

iii. For any other unit Refxmderrts choose to incorporate into the S&M Flan, thb 
S&M Plan shall incorporate all post closure and/or operation and maintenance 
requirements which exist at the time of submittal of the S&M Plan.

b. Respondents’ S&M Plan shall be subject to review and approval by Ohio EPA. 
If Ohio EPA provides Respondents with a written statement of deficiencies in the S&M Plan, 
Respondents shall submit to Ohio EPA, widiin thirty (30) days of receipt of the statement of 
deficiencies, a revised S&M Plan that satisfactorily addresses the stated deficiencies.

c. Ohio EPA may either approve the S&M Plan as submitted or as revised, or 
approve it with modifications. If Ohio EPA modifies the S&M Plan as submitted or revised, 
die modified plan shall become the approved S&M Plan. Upon approval, the S&M Plan 
shall be incorporated by reference into diis Order as Attachment D.

d. Upon implementation of die IGWMP and S&M Plan as described in Order 17,
below, Ref>ondrats’ obligations under the previously fiproved closure plans or post closure 
care plans for the units specified in Attachment A are satisfied, and the closure plan or post 
closure care plan terminates.
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17. Respondents shall commence inq)lementation of the IGWMP and the S&M Plan 
together, on April 1, 1999. If, for any reason, approval of the S&M plan by Ohio EPA has 
not been obtained by April 1, 1999, these Orders and all exemptions contained herein will 
terminate, and Respondents shall have no further obligation under these Orders.

Vn. AMENDMENT OF ATTACHMENTS 

1. Amendment of the IGWMP (Attachment C) or the S&M Plan (Attachment D):

a. The IG^^MP or the S&M Plan may be amended by mutual, written agreement of the 
parties, according to the procedures described below.

b. In the event that Re^ondents identify a need to amend the approved IGWMP or 
approved S&M Plan, Respondents shall submit an amended plan to Ohio EPA. Upon 
receipt of an amended plan, Ohio EPA may either approve the amen^ plan, as 
submitted, or disapprove and provide cormnents describing changes required before 
approval. Upon approval by Ohio EPA of the amended plan. Respondents shall 
implement the approved plan in accordance with die schedule approved pursuant to the 
Consent Decree.

c. In the event that Ohio EPA identifies a need to amend the approved plan. Respondents 
shall, within twenty (20) days of receipt of written notice finm Ohio EPA of the need to 
amend the approved plan, submit an amended plan proposal. Upon receipt of an 
amended groundwater monitoring plan, Ohio ]^A may either approve the amended plan, 
as submitted, or disapprove and provide comments describing cl^ges required before 
approval. Upon approval of the amended plan by Ohio EPA, Respondents shall 
implement the approved plan in accordance with the schedifie approved pursuant to the 
Consent Decree.

vm. PROJECT MANAGERS

Ohio EPA's Project Manager is Maria Galanti of Ohio EPA's Southeast District Office. 
Respondent DOE's Project Manager is Melda Rafferty. Respondent Bechtel Jacobs Company’s 
Project Manager is Don J. Wilkes. A Party may change its designated Project Manager by 
notifying the other Parties, in writing, ten (10) business days before the ctange, if possible.

Each Project Manager shall be the primary contact regarding the implementation of these Orders. 
The Project Managers shall meet periodically, as appropriate, to discuss progress and problems
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regarding the implementation of these Orders.

TX. NOTICE

All documents to be submitted pursuant to these Orders shall be submitted to the following 
persons at the following addresses:

OhioEPA:

Ohio Environmental Protection Agraicy
Southeast District Office
Division of Emergency & Remedial Response
Attn: Project Manner
2195 Front Street
Logan, Ohio 43138

and

Ohio Envixomnental Protection Agency 
Division of Hazardous Waste Management 
Attn: Manager, Compliance Assurance Section 
Lazarus Government Center 
P.O.Box 1049 •
Columbus, Ohio 43216-1049

Bechtel Jacobs Company:

Bechtel Jacobs Company LLC 
Portsmouth Gaseotis Diffusion Plant 
P.O.Box 900 
Piketon, Ohio 45661-0628
Attn: Don J. Wilkes, BechteU Jacobs Company Project Manager for Environment 
Restoration

DOE:

U.S. DOE, Portsmoutii Gaseous Diffusion Plant 
Attn: Melda Rafferty 
P.O.Box 700
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Piketon, Ohio 45661-0700

or to such persons and addresses as may hereafter be otherwise specified in writing.

X. OTHER APPLICABLE LAWS

Nothing in these Orders shall be construed as waiving or compromising in any way file 
applicability and enforcement of any other statutes or regulations’ applicability to the 
Respondents' activities at the She. Ohio BPA reserves all ri^ts and privileges except as 
specified herein. Reqiondents reserve all defenses thq^ may have.

YT WTr-QirRVATION OF RIGHTS

Nothing contained in these Orders shall be constmed as restricting any ri^ts or 
obligations contained in the Administrative Order by Consent and/or fiie Consent Decree. 
Nothing confined herein shall be construed to prevoit the Ohio EPA firom seeking legal or 
equitable relief to enforce the terms of these Orders or firom taking other administrative, legal or 
equitable action, as deemed appropriate and necessary, including the revocation of exemptions, 
as necessary, and including seeking penalties against Respondents for noncompliance with these 
Orders. Nothing contained herein shall be construed to prevent Ohio EPA fiom exercising its 
lawful authority to require the Re^ndents to perform additional activities at the She, pursuant 
to ORC chapter 3734 or any other applicable law in the future. If any section or subsection of 
the IGWMP, performance of which is a condition of an exemption, is amended by mutual 
agreement pursuant to Section VII., the Director reserves the ri^t to revoke the exemption, 
unless he determines that such amendment is unlikely to adversely affect the public health or 
safety or the environment

Nothing herein shall restrict the right of Respondents to raise any administrative, legal or 
equitable claim or defense with req>ect to such further actions that Ohio EPA may seek to 
require of the Respondents. Nothing in these Ord^ shall be construed as a waiver of DOE's 
jurisdiction over source, by-product, or special nuclear materials under the Atomic Energy Act 
42 U.S.C. section 2201, et seq. Nothing in the preceding sentence alters Respondents' duty to 
comply with these Orders.

The Director reserves the right to revoke these Ordas, or any portion hereof upon a 
determination by Ohio EPA that such revocation is necessary to protect human health or safety 
or the environment The Respondents reserve the ri^t to seek administrative or judicial review 
of any such revocatioiL
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It is Ohio EPA*s position, that the Anti-Deficiency Act, 31 U.S.C. section 1341, as amended, does 
not apply to any obligations set forth m these Orders, and that obligations herein are not affected 
by Respondent DOE's &ilure to obtain adequate fimds or appropriations fiom Congress. It is 
Respondents* position that fiie obligations set forth in these Orders are subject to the provisions 
of the Anti-Deficiency Act and are subject to the availability of fimding. The Parties agree that it 
is premature to r^e and resolve the v^dity of such positions .at this time.

Yn nTTTii;^ rr.ATivT.s
Nothing in these Orders shall constitute or be construed as a release fidm any claim, cause of 
action or demand in law or equity against any persons, firm, partner^p or Corporation, not a 
signatory to these Orders, for any Utility arising out of or relating to the operation of the 

Respondent DOEs Site.

Ym. RfONATm^TTTJg

Each undersigned repr^ntafive of a Party dgnatory to these Orders certifies that he or 
she is fully authorized to enter into the terms and conditions of these Orders and to legally bind 
such party to this document

niS SO ORDERED:

Ohio Environmental Protection Agency

By:
Christo Date



Director's Final Findings and Orders
United States Department of Energy and Bechtel Jacobs Company Co. LUC 
Portsmouth Gaseous Difhision Plant, Pflceton, Ohio 
page 15

XV. WAIVER

The Respondents agree that these Orders are lawful and reasonable. The Respondents, 
by acceptance of these Orders, agree to comply with all conditions of these Orders and 
acknowledge the Respondents’ failure to do so may result in furttier legal action by Ohio EPA.

The Respondents hereby waive the right to appeal or otherwise challenge the issuance of 
these Orders. Nothing in these Orders shall affect the Respondents' ri^ts to seek administrative 
or judicial review of other final actions by the Director pursuant to ORC section 3745.04 or other 
applicable law,

Ohio EPA and the Respondents aigree that in the event that these Orders are appealed by any 
other party to the Environmental Review Appeals Commission; or any court, die Respondents 
retain the ri^t to intervene and participate in such appeal in support of fiiese Orders. In such 
event, the Respondents shall continue to comply wi^ these Ordexs notwithstanding such appeal 
and intervention unless these Orders are stay^ vacated, or modified.

ms SO AGREED:

U.S. Department of Energy:

By: Date:
Executive Director, Office of
Fn\/'ii~nnp^e>n'^-a1 Mananop<ont ODO

Title

U^hi

Bechtel J^6d|)s Company

W—By:
Jos^h F. Nemec 
President

■Date:

Title

Ohio Environmental Protection Agenqr:

3nistopher Jones) DiA^or
Date: J!nh



ATTACHMENT A

Unit Name Description Quadrant Unit Type for 
Groundwater
Monitorine

Unit Type for
S&M Activities

X-231B* Oil Biodegradation Plot Quadrantl HWMU Corrective Action

X-744Y* Storage Yard Quadrant n HWMU Corrective Action

•X-230J7* Holding Pond Quadrant n HWMU Corrective Action

X-701B* Holding Pond Quadrant n HWMU Corrective Action

X-701C* Neutrali2ation Pit Quadrant n HWMU Corrective Action

X-740** Waste Oil Handling
Facility

Quadrant m HWMU\Corrective
Action

HWMU (soils only)

X-616** Chromium Sludge Lagoon Quadrant m HWMU HWMU

X-749N** T Jindfill Quadrantl HWMU HWMU

-749 S*** TandfiU Quadrant I HWMU SWDF

X-735N** T imHfill Quadrant TV SWDF HWMU

X-735 S*** Landfill QuadrantrV SWDF SWDF

X-749A*** landfill Quadrantl SWDF SWDF

* HWMUs to be addressed imder the RCRA Coirective ActionNCERCLA Process. These tmits are addressed under, 
the schedule for completion of remedial activity at the site.

** HWMU closed in accordance widi approved closure plan for soils only. Groundwater to be addressed imder RCRA 
Corrective Action\CERCLA Process.

** HWMUs closed in accordance with approved closure plans and are considered to be in post closure groundwater 
monitoring. Continued groundwater monitoring to be conducted as part of the IGWMP.

*** SWDF closed in accordance with approved closure plans. Continued groundwater monitoring to be conducted as 
part of the IGWMP.
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ATTACHMENT J.2

1989 CONSENT DECREE

LATA/Parallax Portsmouth, LLC is not a party to the 1989 Consent Decree. With respect to 
LATA/Parallax Portsmouth, LLC’s obligation to perform work under the 1989 Consent Decree, 
this obligation arises from LATA/Parallax Portsmouth, LLC’s contract with DOE. Consequently 
any obligations under the 1989 Consent Decree that LATA/Parallax Portsmouth, LLC is no 
longer responsible under contract.
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IN THE UNITED STATES DISTRICT (X>URr-
EASTERN DIVISION

STATE OF OHIO,

V.

FOR THE SOUTHERN DISTRICT OF OHI^ ^

Civil ActionPlaintiff,

UNITED STATES DEPARTMENT OF 
ENERGY, DIVESTED ATOMIC 
CORPORATION, at.al, ‘

-Dofendantis.

C2-80- 788
Judge 'S.'Ali'hj

J

JOINT REQUEST FOR ENTRY OF CONSENT DECREE 

On' this date the State of -Ohio’ filed Its .complaint in the 

above~captioned case against the United States Department, of 

Energy (hereinafter ^SDOE') and Divested Atomic Corporation 

(hereinafter 'Divest€Kl Atomic*^). The parties, having already 

agreed upon the appropriate resolution of this action, hereby
m

jointly request the Court to forthwith enter the attached Consent 

Decree without the need for hearing or further pleading, as 

evidenced by the signature of counsel for all parties to this 

Request, and to the Consent Decree.

Respectfully submitted.

ANTHONY J. CELEBREZZE 
Attorney General of Ohio

RICHARD B. STEWART 
Assistant Attorney General 
land & Natural Resources Pivision 
D.S. Department of Justice

JACK ^ VAN KLEY, Trial' Attoraey' 
Assistant Attorneys General

7ironmental Enforcement Section
/Envl);pnmon 
/ Land

ial Attemey 
e Section 
rces Division

f. ROSS,'^tto^K^^orjOHtwtrTcoss;/ fSTtn itv\T* a't*t
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jn eiiljt
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0 Broad Street, 17th Floor 
.unbus; Ohio 43266-0410 

^«14r) 466-2766
Attorneys for Plaintiff

U.s. Departaent of Justice 
P. O. Box 23986 
Washington, D.C. 20026-3986 
(202/FTS) 633-2182

ERIC J. FYGI 
Acting General Counsel 
U. S. Departaent of Energy 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585

Attorneys for Defendants:
U.S. Departaent of Energy & 
Jaaes D. Watkins
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Judai f
Mao

'■V

IN THE UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF OHIO 

EASTERN DIVISION

/2u''^LE0,i'
CLcriA

VC. SEP-1 PJ^3:
*01 

Ul' I

£4sf;oiV.co.i:MBt

STATE OF OHIO, ,

Plaintiff,

V.

ENERGY ,_-4)IVESTED ATOMIC 
CORPORATION, et al..

Defendants.

M-TED-STATES-DEPAHTMENT-O^F----- y

Civil Action

"°Cg- 8 9 ^3 2
Judge 5*A/ ii\

CONSENT DECREE

WHEREAS, on the 29th day of August, 1989, the State of 
Ohio filed a complaint in the cibove-captioned case against the 

United States Department of Energy (hereinafter "USDOE") and 

Divested Atomic Corporation (hereinafter "Divested Atomic");

WHEREAS, Ohio alleges .that defendants have violated vari
ous provisions of Federal and Ohio law and regulations, and 

defendants deny any violation of and any liability under any 

federal or state statute, regulation or common law;
WHEREAS, the parties wish to ensure the safe aind environ

mentally sound handling of hazardous waste, mixed waste, PCB's, 

solid waste, and water pollutants at PORTS;



WHEREAS, USDOE and the United States Environmental Protec
tion Agency are negotiating an Administrative Consent Order, 

pursuant to RCRA section 3008(h) (the ••3008(h) Order"), .which 

also addresses the subject matter of this action;

WHEREAS, the parties wish to resolve this action without 
litigation and have, therefore, agreed to entry of this Consent 
Decree without the admission or adjudication of any issue of 

fact or’law.

NOWt^THEREFORE , it isT’herebyTsrdered, ad^Judged emd~decreed~ 

as follows:

I. JURISDICTION

1.1 The Court has jurisdiction over the matters resolved 

in this Consent Decree and the parties to the decree.

II. DEFINITIONS ‘

For purposes of this Consent Decree, the following words 

and abbreviations have the meanings provided below:

2.1 "C.F.R." means Code of Federal Regulations.

2.2 "USEXSE" means the United States Department of 

Energy and its officers, agents and employees.
2.3 "Facility" means the PORTS facility described 

below.

2.4 "Hazardous waste" means a hazardous waste as 

defined in 40 C.F.R. § 261 or OAC S 3745-51-03, but does not
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Include source, special nuclear, or by-product raaterlal. it does 

Include the hazardous component of mixed waste.

. 2.5 Hazardous waste treatment, storage, and disposal

areas at PORTS Include, but are not limited to:

A. A land treatment facility consisting of an oil’; 

biodegradation plot identified as X-231B.

B. Two surface impoundments identified as the X-616 

chromate reduction sludge lagoons.

-e-.----Three—suHrfaee—impoundments—identi-fied—as—^the—X--70-1-E

holding pond and sludge containment areas.

D. The hazardous waste storage facility identified as the 

;Xr'7J52.. .building used... to... store hazardous wastes in.

containers.

E. The contaminated materials disposal facility identified 

as X-749, which is a 7.43 acre facility used for the 

disposal of low-level radioactive wastes.

F. The incinerator identified as X-705A.

G. The X-744G mixed waste container storage area.

H. The X-326 miyed waste container storage area. 

Hereinafter in this Consent Decree, these areas will be referred 

to by their identification numbers (e.g., ''X-231B") .

2.6 'Industrial waste' and 'other wastes' have the

meanings set forth in Ohio Revised Code Section 6111.01(C) and 

(D) respectively, but do not include source, special nuclear, or 

byproduct material.
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2.7 'Mixed waste' means all waste containing both 

hazardous waste and source, special nuclear or byproduct 
material, or, for purposes of this Consent Decree only, other 

radionuclides.
2.8 'OAC' means Ohio Administrative Code.
2.9 'Ohio EPA' means Ohio Environmental Protection 

Agency and its representatives, including any contractor(s) 

retained by Ohio EPA to perform any monitoring, observation,
-testirng—or^other activ^ities related to"thris—Consent~~Decre'e^

2.-10 'O.R.C.' means Ohio Revised Code.

2.11 'PCB' or 'PCBs' means polychlorinated biphenyls.

2.12 . 'PORTS' means the Portsmouth Gaseous Diffusion
Plant, a facility owned by the Government of the United States 

under the jurisdiction of USDOE. The facility is located 

approximately twenty miles north of downtown Portsmouth, Ohio. 

PORTS operations are located on a 16.2 square kilometer federally 

owned site.

2<13 'Solid Waste' means a solid waste as defined in

RCRA section 1004 (27), 42 U.S.C. 6903 (27), or O.R.C. S
i)

3734.01(E).
2.14 Each of the terms 'State', 'State of Ohio', and 

'Ohio', includes all agencies and officers of the State of Ohio.

2.15 'Treatment', 'storage', and 'disposal' have the 

sar.e meanings as the definitions provided therefor in 40 C.F.R. S 

260.10 and OAC $ 3745-50«10.
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2.16 'Wiiste units' mean all areas which have been used 

for the treatment, storage or disposal of the solid waste 

component of radioactive waste and other solid wastes, all areas 

used for treatment or disposal of waste oils, all areas which are 

contaminated by spills or leaks of materials which are, or when 

spilled or leaked become, hazardous wastes. Industrial wastes or 

other wastes, a sanitary landfill identified as X-735, a 

construction spoil area used for disposal of ‘construction debris, 

-Krajsh_and solid wastes, a classified materials burial ground

identified as X-749A, and the units and areas more specifically 

identified as the Peter Kiewit Landfill, X-231A oil

;bipdegrad?.tiQn..plgt, . .X.-734 .lan<^fill,... X-53.0, switch yaird, . X-:53;3 

switch yard, X-230-K South Holding Pond, South Holding Pond waste 

pile, X-611A and B line lagoons, X-342-C HF pit, X-344D HP pit, 

X-615 inactive sewage plant, X-701-C Neutralization pit, process 

lines from buildings X-700 and X-705, X-710 Neutralization pit, 

East drainage ditch, RCW system. West drainage ditch impoundment 

basin, X-701-B North oil plot, X-2230 M Southwest Holding Pond, 

X-230 J-7 pond, X-230-L North holding pond, oil construction 

spoil area, X-740 waste oil handling facility, X-230-J-5 West 

holding pond, X-2230 northwest holding pond, the X-6619 sewage 

treatment plant, X-720 neutralization pit, X-750 waste oil tank, 

X-230J6 northeast holding pond, X-330 PCB storage, X-333 PCB 

storage, X-344A neutralization pit, X-614 sewage lift stations, 

X-621 coal runoff impoundment, X-760 waste water neutralization 

pit, X-700 contaminated tile drain system, X-2230N west holding
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pond, south construction spoil area, two-acre barren area 

identified in the Portsmouth Environmental Survey dated August 

21., 19871- X-230J3 runoff pond, X-617 pH adjustment facility, X- 

633 cooling tower basin, X-630 cooling tower basin, X-626 cooling 

tower basin and areas where PCB's have been disposed as defined' 

in 40 C.F.R. Part 761.

2.17 Except as otherwise defined in the preceding 

definitions or as defined below, the terms used in this Consent

“Decree and any d^^uiient regcrired by this Consent Decree shall 

have the same meaning as used in Chapters 3734 and 6111 of the 

Ohio Revised Code, the counterpart provisions of RCRA and 

regulations promulgated under any of the foregoing statutes.

III. PERSONS BOUND

3.1 This Consent Decree shall apply to and be binding 

upon USDOE, its successors and assigns. USDOE shall direct its. 

management contractor and any replacement management contractor 

to comply with this Consent Decree. In addition, USDOE shall 

provide copies of this Consent Decree to all contractors 

performing any of the work called for or referenced herein.

IV. CALCULATION OP TIME

4.1 Unless otherwise stated in this Consent Decree, 

where this Consent Decree requires actions to be taken within a 

specified period of time (e.g. 'within thirty days'), this time 

period shall begin the day after the entry of this Consent 

Decree.
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V. HA7ARDOUS WASTE REQUIREMENTS

5.1 USDOE shall conduct its current and future

treataant, storage, and disposal of all hazardous and mixed waste 

at PORTS In accordance with Federal and Ohio hazardous waste laws 

and hazardous waste regulations, including but not lifted to the ' 
permit requirements of these laws and regulations. ^However,/ 

JUf!^Ei.%l8J:not irequlreid to Comply with the above requirements, with 

^^irdito mixed, waste, where compliance will'increase'the. risk iso?' 
Human. -safety' and ’ heal th or the envIronmer^^ or^ respect to

hazardous or mixed waste, where the requirements would be 

inapplicable due to the restrictions of 42 U.S.C. S 6905(a). 

Should USDOE not be required to comply with a hazardous waste 

requirement due to any of the circumstances described in the 

preceding sentence, USDOE in consultation with Ohio EPA. shall 

instead handle the hazardous or mixed waste in a manner as 

protective of human safety and health and the environment as if 

the hazardous waste requirement had been applied.

5.2 USDOE has submitted to Ohio EPA closure plans for

final closure of units X-231B, X-616, X-701B and X-749. The

closure plans include ^e removal of sludge and highly 

contaminated soil at X-701B, capping at X-749 and tasks and 

implementation schedules for the performance of the activities 

described in paragraphs 5.3, 5.4, 5.6 and 5.7 below. USDOE shall 

implement the closure plans in accordance with the implementation 

schedules contained in these plans.
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5.3 USDOE has completed and submitted to Ohio EPA, and 

Ohio EPA has reviewed, the results of a groundwater quality 

as.sessment for units X-616, X-231B, X-701B and X-749. USDOE 

shall make available for inspection by Ohio EPA raw data from 

soil gas monitoring conducted by lEP, Inc., and shall provide 

copies of such data as requested by Ohio EPA.

5.4 Within one hundred and twenty (120) days of 

approval by Ohio EPA of the'closure plan for unit X-231B, USDOE

options for final closure of unit X-231B. Within three hundred 

(300) days after receipt of the Ohio EPA selection of the 

preferred closure option, USDOE shall close unit X-231B in 

accordance with the option approved by Ohio EPA.

5.5 USDOE has submitted to Ohio EPA a pemnit to 

install application for the modification of unit X-735 in order 

to allow disposal in unit X-735 of treated chrome sludge from 

unit X-616. Within forty-five (45) days after. receipt of Ohio 

EPA notice of any deficiencies in this application, USDOE shall 

submit revisions to the application that are responsive to the 

Ohio EPA notice. Within one hundred and eighty (180) days after 

receipt of Ohio EPA final action on the application, USDOE shall 

complete final closure of unit X-616 in accordance with the 

option as approved by Ohio EPA.

5.6 Within ninety (90) days after receipt of Ohio EPA 

approval of the closure plan for unit X-749, USDOE shall submit 

to Ohio EPA for review and approval a study of the options for
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final closure of ’ Unit"'X-74'9. Within’ three hundred and sixty 

(360) days after receipt of Ohio EPA's selection of the preferred 

option, USDOB shall complete capping and final closure of unit X- 

749 in accordance with the option as approved by Ohio EPA.

5.7 Within ninety' (90) days after Ohio EPA approval of

the closure plan for unit X-701B, USDOE shall award a contract 

for removal of all sludge, and a one foot layer of soil from the 

sides and bottom, from the X-701B holding pond and sludge 

containment ponds. Within two hundred—and—ten—(-a-l-O-)—days—a-f 
Ohio EPA^approval of the closure plan, USDOE shall complete 

removal of this sludge and soil and shall complete construction 

of a drainage system to keep the X-701B holding pond and sludge 

containment ponds de-watered. Within two hundred and forty (240) 

days after Ohio EPA approval of the closure plan, USDOE shall 

submit to Ohio EPA for review and approval a study of the options 

for final closure of unit X-701B. Within three hundred and sixty 

(360) days of Ohio EPA selection of the preferred closure option, 

USDOE shall complete closure of unit X-701B in accordance with 

the option as approved by Ohio EPA.

Closure shall be deemed to have occurred upon 

completion of the construction called for in the closure option 

select^^y the Ohio EPA. Operation of the selected option shall 

continue' for the time period designated in the final closure 

option study and post closure plan approved by the Ohio EPA.

5.9 The parties recognize that the closure activities 

contemplated under paragraphs 5.4 through 5.7 will require

- 9 -



compaction' of clay materials as part of construction of a clay 

liner in the X-735 landfill« and any clay caps approved as part 

of a RCRA unit closure, and further that such constiniction cannot 

be completed in a certifiable manner during inclement winter 

weather periods that may occur from October 31 to February 28.'- 

In the event that any of the following circximstances occurs, the 

time for completion of final closure of the applicable RCRA unit 

shall be extended for the additional ‘time taken by Ohio ERA for

pp^rov^-l—of—finna-1—eiofe-tonT—^pl-us—such—additional—time—ars—^ts-----

necessary to avoid construction of the clay liner or clay caps 

during inclement winter weather periods that may occur from 

October 31 to February 28:

[A] Delay in Ohio EPA approval of the closure plans 

beyond June 1, 1989; or

[B] Delay in final action by the director of the Ohio 

EPA on the X-735 landfill peznit application beyond

* August 1, 1989; or

[C] Delay in Ohio EPA approval of the final closure 

options studies beyond ninety (90) days after s\ibmittal 

by USDOE.

The parties also recognize that unusually inclement 

weather conditions may from time to time prevent construction 

work and delay completion of a closure activity vndertaken 

pursuant to this Section V. In such an event, USDOE shall have

the right to seek additional time to complete a closure activity -
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based upon the documented inability of its contractor to work as 

a result of unusually inclement weather conditions.

5.10 Within thirty (30) days, USIX)E shall submit the 

facility contingency plan to appropriate emergency response 

authorities, including the Emergency Response office of Ohio EPA 

and that of communities in the vicinity of the plant.

5.11 USDOE shall maintain a written operating log pursuant 

to O.A.C. s 3745-65-73 and shall describe in the log the 

following inrormationT"each—hazardous—and-m-txedr-waete—received—at

PORTS '(including all such wastes generated at PORTS); the 

quantity of each such waste; methods and dates of treatment, 

storage and disposal for each such waste; and the location and 

quantity of each such waste treated, stored or disposed at PORTS.

VI. PCS RELEASES

6.1 USDOE shall investigate any past or present 

disposal and/or placement and/or discharge of PCBs into soil or 

water at PORTS. For those locations not included within closure

plans or cleanup action plans submitted to Ohio EPA by USDOE 

under the terms of Section V of this Consent Decree or Section 

VII of this Consent Decree^ USDOE shall within 270 days develop a 

PCB Spill Cleanup Plan consistent with 40 C.F.R. S 761 Subpart G 

or any eq^fication thereto. USDOE shall submit the plan to Ohio 

EPA and Implement the plan in accordance with the procedures set 

forth in Section XI of this Consent Decree.
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VII. HX2ARD0US WASTE. WATER POLUmOM. AND 
SOLID WASTE CLEANUP REQUIREMENTS

7.1 Trichloroethylene ('TCE') Report and Removal: 

USDOE has submitted a revised proposal for further steps to 

remove, minimize and monitor the TCE In the groundwater In the 

vicinity of X-701B. Ohio EPA is reviewing the revised proposal. 

Within thirty (30) days of receiving any Ohio EPA comments on the 

revised proposal USDOE shall revise the prof>psal to respond to 

those comments and resubmit it to Ohio EPA. Within thirty (30) 

days from-Ohio EPA's approval of the proposal, USDOE shall begin 

its implementation.

7.2 Solid Waste Landfills:
[A] . Classified Wastes Landfill: USDOE has submitted to 

Ohio EPA a closure plan with a proposed schedule for the X- 

749A classified wastes burial site. Closure shall be 

completed within one (1) year following receipt of notice of 

Ohio EPA approval of the closure plan.

[B] . Low Level Wastes Landfill. USDOE has submitted to 

Ohio EPA a closure plan for the existing low level 

radioactive wastes burial site. Closure shall be completed 

within one (1) year of USDOE's receipt of notice of Ohio 

EPA'8 approval of the closure plan.

7.3. Facility Investigation and Cleanup Alternatives 

Study:. For units X-231B, X-701B, and X-749 and each Waste Unit, 

USDOE shall conduct .facility investigations (except where USDOE, 

with the approval of Ohio EPA has determined, based on previous 

assessment(s) that a facility investigation is not warranted) and
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cleanup alternatives studies in accordance with this 'Decree and 

Exhibits A and B attached hereto. The facility investigations 

shall detemlne the nature and extent (on-site and off-site) of 

water pollution, soil contamination, and other environmental 

pollution caused by solid wastes. Industrial wastes, other’ 

wastes, and hazardous wastes.

7.4 Facility Investigations and Milestones: To

accomplish the facility Investigations required herein, USDOE 

shall award a contract for those tas^s S3 soon as possible.

Within fifteen (15) days after the effective date of this Consent 

Decree, USDOE shall submit a general facility investigation 

..yor)5planv to . .accomplish these...tasks.....tP. .Ohio.. EPA, for approval, 

consistent with the terms of Section XI below. The general 

facility investigation workplan shall include a Quality Assurance 

Project Plan, a Project Management Plan, a Health and Safety 

Plan, a Community Relations Plan, a detailed facility map, and a 

Data Management Plan for each site or source.

The general facility investigation workplan shall call for 

accomplishment of Tasks 1 through 4, .6, and 7 of Exhibit A for 

units X-231B, X-701B, X-749 and all Waste Units in accordance

with the schedule set forth in Exhibit B. To the extent that the 

genertl. facility workplan addresses the requirements of Tasks 1 

through 4(a), USDOE may use all or portions of the Quality 

Assurance Project Plan, the Health and Safety Plan, the Community 

Relations Plan, the Project Management Plan, and the- Data
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Management Plan in preparation of subsequent workplans for 

; facility investigations of individual quadrants.

7.5 USDOE shall award a contract in accordance with
the schedule set forth in Exhibit B, to accomplish the cleanup 

alternatives study (CAS) listed as Taslcs 5 and 8 through 15 of 

Exhibit A for units X-231B, X-701B, X-749 and any Waste Units
identified as having released or having the potential for 

releasing industrial wastes, other wastes, solid wastes mixed

' with radionuclides, hazard'OU'S waste or hazardous constituents 

into the environment. At the completion of each facility
investigation, a report detailing the findings of the 

investigation shall be.submitted to Ohio EPA in accordance with 

the schedule set forth in Exhibit B.
7.6 Workplans and Cleanup: Within ninety (90) days of

Ohio EPA's approval of the CAS study report for each phase.

r.
including approval of the preferred alternatives for cleanup

action of units X-231B, X-701B, X-749 and Waste Units in such
---
phas^, USDOE shall subntit to Ohio EPA a workplan describing the

banner in which USDOE will implement the cleanup action for each 

such ph^F.'' Each such workplan shall include general plans, 
design ^iteria, and a schedule for preparation of detailed 

engineering plans, specifications and construction drawings as 

necessary to implement the approved cleanup actions, and 

schedules for selection of contractors, commencement of.work, and 

completion of work. Following Ohio EPA approval of each such
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workplan, USDOE shall Implement the cleanup action in accordance 

with the approved schedule.
7.7 When workplans and reports described in this 

section are approved by Ohio EPA, they shall be incorporated by 

reference into this Consent [decree.
7.8 The data obtained pursuant to Sections V and VI 

above may be used, where appropriate, in the work conducted in 

accordance with this section.

----------------- vurr
8.'i USDOE has submitted to Ohio EPA all results of 

groundwater monitoring obtained by sampling off-site residential 

.w^lls.. ...USDOE sha.ll,.^eya.lugite .past, data from .offrsito...^residential, 
well sampling and submit a plan for future off-site residential 

well monitoring. USDOE shall implement the plan upon approval by 

Ohio EPA in accordance with Section X of this Consent Decree. 

DOE shall submit a copy of a report of the results of future 

sampling to Ohio EPA within thirty (30) days of receipt of the 

report. Upon request by Ohio EPA, the underlying data shall be 

submitted.
8.2 Should USDOE discover evidence of off-site 

groundwater contaminant migration from PORTS, USDOE shall submit 

to Ohio EPA within sixty (60) days for approval a plan for the 

installation of a network of groundwater plume interceptor wells, 

and shall manage contaminated groundwater in a manner consistent 

with all Federal, State, or local laws, regulations, nales, or 

ordinances. These activities shall be designed to mitigate any
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potential threat ' to human health and/or the environment, 

consistent with and integrated into any long term solution at the 

facility, and implemented according to the schedule in the 

. approved plan.

IX. STORAGE AREAS
9.1 USDOE has submitted a plan and schedule for

identifying, removing, and disposing of soils contaminated with 

hazardous wastes, mixed wastes, solid wastes, PCB's, industrial

y

-wastes^—or~other wsstss^ Tf any, from surface spillage around 

fuel, chemical, and hazardous material storage areas and for 

installation of spill containment measures in and around such 

storage areas. USDOE shall implement the plan upon approval by 

Ohio ERA in accordance with Section XI of this Consent Decree.

X. ADDITIONAL WORK
10.1 Should Ohio ERA determine that additional work is 

necessary to achieve the purposes of^^^i-s^Consent Decree, Ohio 

ERA may notify USDOE of the need for such additional work. 

Within forty-five (45) days of receipt of such notification from 

Ohio ERA, USDOE shall prepare and submit to Ohio ERA for review 

and approval a new or ' revised document incorporating the 

additional work.

10,1^ Should USDOE determine that additional work is 

necessary td achieve the purposes of this Consent Decree, USIX)E 

shall submit to Ohio ERA for approval USDOE's plan for performing 

such work.
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10.3 In the event that additional work is necessazY
any taik described in this Consent Decree, the deadline for 

completing such task(s) shall be extended by the amount of time 

required to perform the additional work recjuired, including the 

period for time required to plan and/or obtain approval from Ohio 

EPA for the performance of such work.

XI. REVIEW OP SUBMTTTATJ;

11.1 With regard to each closure plan, workplan.

report, study or other document that USDOE is required under this 

Consent Decree to submit to Ohio EPA for review and approval, 

Ohio EPA will notify USDOE in writing thirty (30) days after 

receipt,, pf. such... dlocument of its approval, disapproval, or 

requirement for modifications of the document, or any parts

thereof. The notice shall specify the deficiencies in the event 

of any disapproval or proposed modification and list the reasons 

for the disapproval or proposed modification. In the event that 

any document requires a longer review period, Ohio EPA will 

notify USDOE in writing of that fact within thirty (30) days

after receipt of the document. If Ohio EPA gives notice, of such

delay to USDOE, any delay by USDOE in performance of the work

under this Consent Decree which is due to Ohio EPA document 

review time beyond thirty (30) days shall not be considered a 

violation of this Consent Decree, and the. time allowed for 

performance by USDOE shall be extended by the period of time 

resulting from the Ohio EPA delay. If USDOE shall dispute any
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such disapproval or proposed modification the parties shall 

resolve the dispute in accordance with Section XII.

11.2 Within thirty (30) days (unless Ohio EPA agrees to 

a longer period of time) of the resolution of any dispute under 

Paragraph 12.3 or, if no dispute arises, within thirty (30) days 

of receipt of a disapproval or requirement to modify from the 

Ohio EPA, USDOE shall submit to Ohio EPA those revisions 

necessary to correct outstanding deficiencies or incorporate, 

requested modifications.

11.3 Except for minor field changes agreed to by the 

Project Coordinators for the parties, no modification or 

additional changes shall be made by USDOE to any closure plan, 

workplan, report or study approved by Ohio EPA without prior 

written notification to and written approval by Ohio EPA. The 

notification required by this paragraph shall set forth the 

nature of and reasons for the desired modification.

XII. RESOLUTION OF DISPUTES

12.1 Should Ohio or USDOE have a good faith dispute 

under this Consent Decree, the procedures of this section shall 

apply except as specifically set forth elsewhere in this Consent 

Decree'.

12.2 [hiring the pendency of any dispute, Ohio and USDOE 

agree that they shall continue to implement those portions of 

this Consent Decree which are not in dispute and which Ohio' 

determinus can be reasonably implemented pending final resolution 

of the issue(s) in dispute. If Ohio determines that all or part
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of those portions of work which are- affected "by ' the dispute 

should stop , during the pendency of the dispute, USDOE shall 

discontinue iaplementing those portions of the work. -Ohio and 

USEX7E agree that they shall Bake reasonable efforts to Informally 

resolve all disputes.

12.3 Disputes concerning any closure plan, workplan, 

report, study or other document that USDOE is required under this 

Consent Decree to submit to Ohio EPA for review and approval

paragrarph 12.4.

[A] . USDOE may request a meeting with Ohio EPA within 

five (5) working days of its receipt of the written notice 

required by paragraph 11.1 to discuss or dispute any 

deficiencies specified in the notice of disapproval or a 

requirement to modify the docxment under review. If USDOE 

fails to request such a meeting within five (5) working 

days, USDOE shall be deemed to have agreed to the position 

taken by Ohio EPA. Such meeting shall be held within five 

(5) working days, if possible, of such request, and may be 

conducted by telephone unless one of the parties requests a 

face-to-face meeting. To facilitate such meetings, USDOE 

ai^ Ohio EPA each shall appoint a project coordinator, who 

shall make reasonable efforts to resolve all disputes or 

disagreements informally.

[B] . Disputes not resolved by the project coordinators 

shall be referred to the Submittals Dispute Resolution
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Comiaittee within fiv.® (5) working days,.;:if possible. The 

Subnittals Dispute Resolution Conunittee shall have four 

meiBbers consisting of one individual designated by Ohio EPA, 

one designated by USDOE and the two project coordinators. 

The Ohio EPA designee shall be the Chief, Division of Solid 

and Hazardous Waste Management, or the Chief, Division of 

Emergency and Remedial Response, who shall co-chair the 

Committee with the USDOE designee, the USDOE Director of 

Enriching Operations.

[C]. Within three (3) working days of receipt of a 

disputed natter, the Submittals Dispute Resolution Committee 

shall meet and attempt resolution. Meetings may be 

conducted by telephone, unless one of the members reqpiests a 

face-to-face meeting. Disputed matters not resolved by the 

Committee within five (5) working days of receipt shall be 

referred to the Deputy Director of Remedial and Technical 

Programs, Ohio EPA, for a final decision.

12.4 Any good faith dispute over the interpretation of 

this Consent Decree or over whether a term of this Consent Decree 

has been violated, shall be resolved pursuant to this paragraph 

12.4 in lieu of paragraph 12.3.

[A]. USDOE shall, within fifteen (15) days of any 

action by Ohio which it is disputing, provide Ohio with a 

written notice of dispute. USDOE shall, within thirty (30) 

days of any such action by Ohio which it is disputing, 

provide Ohio with a written statement of dispute setting
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forth the nat:ure of the dispute, USDOE's position with 

respect to the dispute and the information USDOE is relying 

upon to support its position. If USIX>E does not- provide 

such written notice within the fifteen (15) day period, or 

after such notice falls to provide a written statement to;. 

Ohio within the thirty (30) day period, USDOE shall be 

deemed to have agreed to the position taken by Ohio.

[B]. Upon receipt of the written statement of dispute, Ohio 

-^amd USDOE sharll engisge in dispute resolution among the

project coordinators. The project coordinators shall have 

fourteen (14) days from the receipt by Ohio of the written 

statement of dispute to resolve the dispute. During this 

period the project coordinators shall meet or confer by 

telephone as many times as necessary to discuss and attempt 

resolution of the dispute. If a resolution cannot be 

reached on any issue within this fourteen (14) day period, 

either Ohio or USDOE may, by written notice, elevate the 

dispute to the Dispute Resolution Committee (DRC) for 

resolution.

[C). DOE and Ohio shall each designate one individual to 

serve on the DRC. The individuals designated to serve on 

the-. DRC shall be those designated in subparagraph [D], or 

their delegate authorized to serve on the DRC on behalf of 

such designated individual, for the purposes of dispute 

resolution under this Consent Decree. The DRC will serve as
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a foxrxuQ for resolution of disputes' for which agreement has 

not been reached pursuant to subparagraph [B].

[D]. The Ohio designated member of the DRC is - the Chief, 

Division of Solid and Hazardous Haste Management, Ohio EPA. 

The USDOE designated member is the USIXDE Asst. Manager for' 

Enriching Operations. Notice of any delegation of.authority 

from a Party's designated member on the DRC shall be 

provided to all other Parties.

[£j. It boch designated members of the DRC do not agree on a

resolution of the dispute within thirty (30) days, either 

party may institute an action in this Court to resolve the 

dispute under this Consent Decree.

[F] If either Ohio or USDOE believes that a dispute is not 

a good faith dispute, or that a delay would pose or increase 

a threat of harm to the public or the environment, either 

party may petition the Court for relief without following 

the dispute resolution procedures of this paragraph 12.4. 

12.5 The pendency of any dispute under this section

shall not affect USEXDE's responsibility for timely performance of 

the work required by this Consent Decree, except that the time 

period for completion of work affected by such dispute shall be 

extended for a period of time not to exceed the actual time taken 

to resolve any good faith dispute in accordance with the 

procedures specified herein if the delay will not pose or 

increase a threat of harm to the public and the environment and 

if the parties agree that the performance of such work could not
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reasonably continue during the pendency of such dispute. All 

elements of' the work required by this Consent Decree which are 

not affected by the dispute shall continue and be completed in 

accordance with the work plan schedule.
12.6 within thirty (30) days of resolution of any

dispute, USDOE shall incorporate the resolution and final 
determination into the appropriate plan, schedule or procedures 

and proceed to implement this Consent Decree according to the

amende plan, schedule or procedures.
12.7 In the case of a dispute under this Section which 

involves any potential conflict with USDOE's actions .under the 

3008(h) Order (including but not limited to cleanup standards, 

investigation methods, timetables and remedial actions), a 

representative from U.S. EPA shall be invited to participate in 

the dispute resolution committees and all preceding phases of 

dispute resolution.
12.8 Resolution of a dispute pursuant to this section 

of the Consent Decree constitutes a final. resolution of any 

dispute arising under this Consent Decree.
12.9 In any dispute subject to dispute resolution, the 

parties may by written agreement modify the procedures of 

Paragraphs 12.1 through 12.8 above, including but not limited to 

an extension or shortening of the times therein or the waiver of 
any provision set forth herein.
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XIII. ACCESS

13.1 - USDOE shall provide access to PORTS to Ohio EPA 

for the purpose of monitoring, sampling and observing activities 

carried out under this Consent Decree. Ohio EPA agrees that it 

will comply with all statutes, rules and regulations for 

personnel safety and site security. This paragraph shall not be 

construed to eliminate or restrict any State right to seek access 

to PORTS which it may otherwise have under Federal or State lav.

13.2 To the extent that activities required by this 

Consent Decree must be carried out on property other than USDOE's 

property, USDOE shall use its best efforts to obtain access 

rights from those property owners which shall provide for 

reasonable access for USDOE, Ohio EPA and their authorized 

representatives. In the event that USDOE is unable to obtain 

such access rights, USDOE shall promptly, notify Ohio EPA of its 

inability to reach such agreement and USDOE's efforts to obtain 

such agreements.

XIV. PERMITS AND APPROVALS

14.1 The State of Ohio will use its best efforts to 

review in a timely manner, following USDOE application, any 

permits necessary for USDOE to carry out the work required 

pursuant to this Consent Decree.

XV. PAYMENTS AND PROJECTS

15.1 Divested Atomic shall pay to the State of Ohio in 

full and final settlement of disputed claims brought by the State 

of Ohio against Divested Atomic in this action, the sum of One
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Hundred Twenty-Five Thousand E>ollara ($125,000.00} by certified 

check or by - wire transfer payable to the order of 'Treasurer, 

State of Ohio' for deposit into the 'Hazardous Waste ' Cleanup 

Fund.' This sum shall bo paid pursuant to the following 

schedule:

[A] . Twenty-Five Thousand Dollars ($25,000.00) within thirty

(30) days from the entry of this Consent Decree;

[B] , Twenty-Five Thousand Dollars ($25,000.00) on or before

and

(C). Seventy-Five Thousand Dollars ($75,000.00) on or before 

January 1, 1991.

These payments, if made by check, shall be delivered to 

Jennifer Tiell or her successor on the Legal Staff of Ohio EPA, 

or to another Ohio EPA employee if directed in writing by the 

State.

15.2 USDOE shall perform the following projects in

conjunction with its activities at PORTS, provided, that USDOE 

shall not be required to expend more than a total of two hundred 

thousand dollars ($200,000) in completing these projects, 

although it may expend more funds at its discretion. USDOE and 

Ohio EPA.have agreed to list the projects in descending order of 

priority, so that USDOE will concentrate its efforts on

completion of the higher priority project before performing the 

project with the next highest priority.

[A). Develop a wetland wildlife habitat of

approximately twenty (20) acres on the site presently
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occupied ' by = the water treataent sludge unit at PORTS 

identified as ' 3C-611A. USDOE shall plan and construct the 

wetland wildlife habitat in consultation with Ohio EPA.

The parties agree, and USDOE admits for the purposes of 

42 U.S.C. S 1344, that after the wetland area is created it 

will be a *water of the United States* or a 'navigable 

water' as defined at 42 U.S.C. $ 1362 (7), and thus subject 

to the restrictions and permit requirements of 42 U.S.C. s

1344. USDOE shall provide thirty (30) days written notice 

to Ohio EPA prior to applying for any permit under S 1344.

(B) . Perform a feasibility study for developing a 

wetland wildlife habitat on the site presently occupied by 

the water treatment sludge unit at PORTS identified as X- 

611B, and, if feasible, USDOE shall develop such habitat in 

consultation with Ohio EPA.

The parties agree, and USDOE admits for the purposes of 

42 U.S.C. S 1344, that after the wetland area is created' it 

will be a 'water of the United States' or a 'navigable 

water' as defined at 42 U.S.C. § 1362 (7), and thus subject 

to the restrictions and permit requirements of 42 U.S.C. 5 

1344. USDOE shall provide thirty (30) days written notice 

to Ohio EPA prior to applying for any permit under 5 1344 .

[C) . Provide nuclear emergency response training, 

for up to thirty (30) Ohio EPA inspectors, conducted by 

an authority recognized in this field. The purpose of 

this training is to prepare the inspectors to respond
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to nuclear eihergencies atnd to protect theaselves fron 

injury during these response activities.

[D] . Perform DRASTIC mapping of the groundwater 

resources in Pike County and other counties designated by 

Ohio EPA, using the procedures specified by Ohio EPA.

[E] . Present hazardous waste management seminars for 

small quantity generators of hazardous waste, in a manner 

approved by Ohio EPA. ___________

[F] . Provide to Ohio EPA portable equipment for use in

the surveillance of penetrating radiation and surface 

radioactive contamination. USDOE shall provide training for 

up to thirty (30) persons for the use of this equipment. 

For a period of two (2) years, USDOE shall provide 

maintenance and repair of the ecpaipment and quarterly 

calibrations at PORTS for the- equipment.

[G] . Perform other projects mutually acceptable to

USDOE and Ohio EPA.

XVI. RESOLUTION OF IKCONSTSTENCIES 

16.1 Should USDOE identify any inconsistency between

any of the laws, rules, regulations, guidance or orders which 

will affect any of the work required by this Consent Decree, 

USDOE shall provide written Identification to Ohio EPA of each 

such inconsistency, a description of its effect on the work to be 

performed, and USDOE's recommendation, along with the rationale 

for each recommendation, as to which requirement should be 

followed. USDOE shall implement the affected work based upon
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Ohio EPA's direction in resolving any such inconsistencies, 

except in the case of inconsistencies between federal and state 

requirements, in which case USDOE and Ohio will attempt to 

resolve the dispute pursuant to the dispute resolution procedures 

in Section XII. If they are unable to reach agreement, then both’ 

reserve their rights to seek judicial review of the dispute.

XVII. NOTICE

_______17.1_______All submissions and notifications made under this

Consent Decree shall be sent to the following:

For USDOE:

Director, Enriching Operations Division United 
States Department of Energy
200 Administrative Road (Courier or Express Mail) 
P..;o. Bax;2001 .(Mailing Address) • •
Oak Ridge, Tennessee 37831-8651

DOE Site Manager
Portsmouth Gaseous Diffusion Plant
3930 U.S. Rt. 23 (Courier or Express Mail)
P.O. Box .62.8 (Mailing. Address)
Piketon, Ohio 45661

For Ohio EPA:

Chief
•Division of Solid and Hazardous Haste 

Management
Ohio Environmental Protection Agency 
1800 Watermark Drive 
Columbus, Ohio 43266-0149

and

Project Coordinator, Piketon Facility 
Ohio Environmental Protection Agency 
Southeast District Office 
2195 Front Street 
Logan, Ohio 43138

USDOE or Ohio EPA may change the person to whom notice shall 

be sent by sending written notification of the change to the 

other party.
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XVIII-. REIiSX'SES ;vv.r.;,3_\F

18.1 The state hereby-releases; covenants not to sue 

and not to bring any action, whether civil, criminal or for 

administrative findings and orders, against Divesbed Atomic 

Corporation ("Divested Atomic"), Goodyear Atomic Corporation 

("Goodyear"), Martin Marietta Energy Systems, Inc. ("Marietta"), 

the United States or any department or agency thereof, or any 

past or present officer, director, official, employee, agent, or 

contractor (and any past or present official, officer, director.

employee, agent or sub-contractor of such contractor), of 
• •

Divested, Goodyear, Marietta, or the United States, with respect 
to the claims contained in the Complaint arid all claims under 

O.R.C. Chapter 3734. at Ports,-3cnown.-to OEPA at, the time this; 

action is filed. The parties agree that this Consent Decree 

supersedes the Ohio EPA Director's Findings and Orders issued 

November 22, 1988.
18.2 By executing this Consent Decree, the State of 

Ohio expressly reserves for further action or enforcement and 

does not discharge, release, or in any way affect any right, 

demand, claim, or cause of action which it has, or may' have 

against any person or entity not released in paragraph 18.1 

above.
18.3 The parties agree to cooperate with each other in 

identifying other potential sources of contamination which may 

affect PORTS or the surrounding area.
XIX. COMPLIANCE

■ 19.1 Except as specifically set forth in this Consent 

Decree, USDOE shall not be excused from compliance with any
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applicable federal and state laws In carrying out the provisions 

of this Consent Decree. USDOE agrees to advise the State of Ohio 

of. Its efforts to obtain the appropriated funding necessary to 

Implement this Consent Decree. If appropriated funds necessary 

to fulfill an obligation under this Consent Decree are not 

available, the parties agree to utilize the dispute resolution 

procedures of Paragraphs 12.2 and 12.4 [A]-[D] to discuss whether 

the state will, in Its sole discretion, agree to maXe appropriate

ijarstm‘eTrtrs'“t<r"the action dates for ohrigatlons which require the 

payment 'or obligation of such funds. If no agreement is reached, 

the State of Ohio and USDOE agree that in any judicial proceeding 

seeking to. enforce , the terms of this Consent Decree and/or to 

find USDOE in contempt for failure to comply or for delay in 

compliance with such teirms, USDOE may raise as a defense that its 

failure or delay was caused by circumstances beyond its control 

or that such failure or delay was caused by the unavailability of 

appropriated funds. While the State of Ohio disagrees that such 

defenses exist, the parties do agree and stipulate that it is 

premature at this time to raise and adjudicate the existence of. 

such defenses. This paragraph 19.1 does not constitute a waiver 

by USDOE of its position that its obligations under this Consent 

Decree are sxibject to the provisions of the Anti-Deficiency Act, 

31 U.S.C. 5 1341, nor does it constitute a waiver by the state of 

its position that USDOE's obligations under this Consent Decree 

are not subject to the Anti-Deficiency Act.

- 30 -



XX. USE OF HRCREM • •• _

20.1 This Consent Decree was negotiated and executed by

the parties in good faith to avoid expensive and protracted

litigation and is a settlement of claims which were vigorously

contested, denied and disputed as to validity and amount. The"

execution of this Consent Decree is not an admission of liability 
*with regard to any issue dealt with in this Consent Decree. 

Accordingly, it is the intention of the parties, the parties

-hereby—agree-^—and—the—Court orders, that wfEh the exception of 

this proceeding, any proceeding to adjudicate a permit 

application (but only to the extent necessary to prove the 

requirements of the Consent Decree), any proceeding to determine 

whether the wetlands referred to in paragraph 15.2 are subject to 

42 U.S.C. 5 1344, and any other proceeding brought by the parties 

to enforce this Consent Decree, to the extent the parties can 

bind themselves and others, this Consent Decree shall not be 

a'dmissible in any judicial or administrative proceeding whether 

civil or criminal, or in state or federal court, and regardless 

of whether the gravamen of such action or proceeding is based in 

tort, contracts or statute;

XXI. EFFECTIVE AND TERMINATION DATES

21.1 This Consent Decree shall be effective upon the 

date of its entry by the Court.

21.2 This Consent Decree shall terminate upon 

completion of the mandatory relief ordered herein, or upon the 

passage of five (5) years from its effective date, whichever is 

later.
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XXII. MTSgRT.TAMTirirtS

22.1 . US DOE shall require that all of its contractors 

managing PORTS comply with applicable hazardous waste, water 

pollution, solid waste and PCB laws and the provisions of this 

Consent Decree.
22.2 Without predetermining whether or not the 

President can exempt the facility from any provisions of this 

Consent Decree, nothing in this Consent Decree shall preclude,
-restrict-or-expand-any-rrght-OTr-authoritynof“th“e“Pres'ident of“tfi^

United States contained in 33 U.S.C. S 1323 or 42 U.S.C. § 6961.
22.3 The Court shall maintain jurisdiction over this

Consent Decree for the purpose of enabling the parties to apply 

to the Court for any further orders that may be necessary to 

construe, carry out, or enforce compliance with the terms and 

conditions set forth in this Consent Decree.

ENTERED THIS 3 » ^AY OF AUGUST, 1989

• UNITED “"OTATM DISTSTei JUDGE
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exhibit a

STATEMENT OF WORK
FACILITY INVESTICATION/CLEANUP ALTERNATIVES STUDY

FACILITY INVESTIGATION 

PURPOSE: •
• •

The purpose of this facility.investigation is to deteraine the 
nature and extent of ^e problea at the site and nTif1-to-

-----gather^al-l-necessary-data-to~ support the cleanup alternatives
study. US DOE shall furnish all personnel, materials, and 
servites necessary for, or incidental to, perfomlng-the facilltv investigation at the site. ^

SCOPE: m

The facility investigation consists of seven tasks:

Task 1----Description of Current Situation

Task 2---- Investigation Support

Task 3----Sit© Investigations

Task 4----Site Investigation Analysis

Task 5----Laboratory and Bench-Scale Studies
Task 6---- Final R^’port

Task 7----Additional Requirements

[Task 1 — DESCRIPTION OF CURRENT SITUATION)
US DOE shall describe the background of the site and its problems 
and outline the purpose and need for facility investigation of 
the site. Data gathered during previous investigations, site 
inspections, and other relevant activities shall be used.
Previous investigations shall be summarized and referenced.

a. Site Background. Prepj>ce a summary of the regional
location, pertinent area boundary features, and general 
site physiography, hydrology, geology, and current and 
historic land jnd water yse. The total area of the site 
and the general' history relative to the use of the site 
for hazardous wastes, pollutants. Industrial wastes or

Environmental Protecf.cn Aaency. J|)j^ •
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b. Nature and Extent of Prioblea. Prepare a summary of 
actual and potential on>slte and off-slte health and 
environmental effects. This summary shall Include: [the 
evaluation performed under Section 3b of th^-Findings 
and Orders] the types, physical states, and"*amounts of- 
hazardous wastes, pollutants, industrial wastes or other 
wastes; the existence and condition of drums, tanks, 
landfills, surface ponding, and other containers; 
affected media and pathways of exposure; contaminated' 
releases such as leachate and runoff; and any human or 
environmental exposure. Emphasis shall be placed on 

'describing the threat or potential threat to public 
health and the environment.

c. History of Response Actions^__Pr-epare-a-summarv-of—anv—
--------------- response actions conducted by Federal, State, local, or

private parties. This summary shall include field 
inspections, sampling surveys, cleanup activities, and 
other technical investigations^

TASK 2 — INVESTIGATION SUPPORT

US DOE. shall conduct preliminary work necessary to scope and 
conduct the site Investigations and cleanup alternatives study.

a. Safety Plan. A safety plan shall be'developed to
protect the health and safety of personnel Involved in 
the site investigations and the surrounding community. 
The plan will .be consistent with;

EPA Order 1440.3 — Respiratory Protection

EPA Order 1440.2 — Health and Safety Requirements 
for Employees Engaged in Field Activities

EPA Occupational Health and Safety Manual

EPA Interim Standard Operating Safety Procedures 
and other EPA guidance as developed by EPA

Site Conditions

The Safety Plan should Identify problems or hazards that 
nay be encountered and their solution. Safety 
procedures to be followed to protect third parties, such 
as visitors or the surrounding community, should also be 
provided.

b. Define aoundary Conditions. Establish site boundary 
conditions to limit the. area of facility 
investigations. The boundary conditions shall be set so 
that subsequent investigations will cover the 
contaminated media in sufficient detail to support 
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following activities, e.g. cleanup alternatives study. 
Boundary conditions will also be used to identify 
boundaries for site access control and site security.

c. Site Map. Prepare a site map showing all wetlands, 
surface water features, tanks, buildings, utilities, 
paved areas, easements, right-of-ways, and other 
features. The map shall be of sufficient detail and 
accuracy to locate all current or future work performed 
at the site.

d. Community Relations Plan. Prepare a plan, based on 
discussions with responsible local and State officials 
and interested community leaders, for the dissemination 
of information to the public regarding investigation and
cleanup alternatives study activities-and—resultar:-----------
9pportunl-tios-for"cbmment and input by citizen, 
community and other groups must also be identified and 
JLncorporated into the plan.

e. Pre-Investigation Evaluation. Prior to starting any 
facility investigations, US DOE shall assess the site 
conditions to identify potential cleanup technologies 
applicable to the site and associated data needed to 
evaluate alternatives based on these technologies for 
the cleanup alternative studies. K report shall be 
prepared for State review identifying' broad categories 
of cleanup technologies that may be applicable to the 
site and data needs..

TASK 3 SITE INVESTIGATIONS -

US DOE shall conduct investigations necessary to characterize the 
site and its actual or potential hazards to public health and the 
environment, both on-site and off-sito. The investigations shall 
produce sufficient data to assess cleanup alternatives and 
support the detailed evaluation of alternatives during" the 
cleanup alternatives study.

a. US DOC shall prepare and submit for State review and 
concurrence a detailed work plan outlining data needs 
for characterizing the site and for support of the 
cleanup alternative studies. The work plan shall 
include an outline of proposed investigation activities, 
a time schedule, personnel and equipment requirements. 
The work plan shall also include a sampling plan 
indicating rationales for sampling activities, location, 
quantity; and frequency of sampling, sampling and 
analysis methods, constituents for analysis, and quality 
assurance procedures. In addition to those general 
sampling, plan elements,, other requirements will be 
identified in the following subtasks as they apply.
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All sample analyses will be-conducts at laboratories ' 
following EPA protocols while follo^^ihg strict" chain-b£- 
custody procedures.

1.

2.

Chain-of-Custody. Any field sampling collection 
and analysis conducted shall ba documented in 
accordance with chain-o£-custody procedures as 
employed by EPA. US DOE shall prepare and submit 
as part o£ the work plan a description o£ the 
chalh-of-custody procedures to be used.

Quality Assurance/Qualltv Control (QA/OC). US DOE 
shall prepare and submit as. part o£ the wbrk plan a 
Quality Assurance Project Plan for the sampling 
analysis, and data handling aspects of the facility 
investigation. The .plan shall address the '

—fo-l-ibwlng-points:

a) QA Objectives for Measurement Data, in terms 
of precision, accuracy, completeness, 
representativeness, and comparability.

b) Sampling Procedures
.... . r. • . *

c) Sample Custody

d) Calibration Procedures, References, and 
Frequency

e) Internal QC Checks and Frequency

£) QA Performance-Audits, System Audits, and 
Frequency

g) QA Reports to'Management

h) Preventive Maintenance Procedures and Schedule

i) Specific procedures to be used to routinely 
assess data precision, representativeness, 
comparability, accuracy, and completeness of 
specific measurement parameters involved.

j) Corrective Action

b. Waste Characteriration. Develop and conduct a complete 
sampling and analysis program to supplement existing 
data and to physically and chemically characterize all 
potentially haza> dous wastes, pollutants, industrial 
wastes or other wastes at the site. This activity 
should include Identifipatlon of the location and 
probable quantities of subsurface wastes using 
appropriate eathode.' jj.
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The sampling plan developed for this siibtask shall 
address incompatibility testing of wastes (tank and dcu* 
opening procedures if necessary). Wastes shall be 
analyzed and grouped in compatibility classes to support 
any subsequent conclusions about segregating wastes on
site and developing cleanup alternatives.

As part of this subtask, all containers of hazardous 
wastes, pollutants, industri*! wastes or other wastes 
such as drujas, tan)cs, piles, abandoned vehicles, etc.' • 
must be located on the site map. The physical condition 
size, type and contents of the containers shall be 
described.

Hvdroqeoloqic Investigation. Develop and conduct a 
progran to determine the present and-potenti-al—extent~<^f 

-groundwater-contaaination. A sampling program shall be 
developed to detenaine the location of water bearing 
strata and other subsurface geologic features, 
groundwater flow direction, vertical and horizontal 
distribution of contaminants, background levels of 
contamination, and the ability of the facility and local 
geology to control or contain the contaminants. Long
term disposition of contaminants will be evaluated based 
on mobility of the contaminants, attenuation capacity of 
local soils and other geOlogic features, regional flow 
diraction and quantity, effects of local pumping, and 
the presence of discharge/recharge areas. Computer 
models of flow and contaminant transport may be used to 
demonstrate conclusions reached as a result of this 
investigation and predict effects of future cleanup 
actions.

The sampling plaxy. developed for this subtask shall 
define, the type of well constructioJP^and any geophysical 
or modeling techniques proposed.

d. Soils Investigation. Develop and conduct a program to 
determine the nature and vertical and horizontal extent 
of contamination of surface and subsurface soils. Cores 
from groundwater monitoring wells may serve as soils 
samples.

e. Surface Water and Sediments Investigation. Develop and 
conduct a program to determine the nature and extent of 
contamination of surface water and sediments. This 
program shall also evaluate the impacts of the 
contaminants on the floral and faunal communities in the. 
surface water, sediments, and any adjacent wetlands.

f. Air Investigation. Develop and conduct a program to 
determine the nature and extent of on-site and off-site 
contamination. Thisprogram shall also address the
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Characterization to-tenter and-disperse in the' 
atmosphere, conslderi vg seasonal weather conditions and 
wind patterns.

The above tasks should be siinunarized in a single sampling plan 
which is to be included in the detailed work plan.' (Other 
categories of investigations may be needed for specialized 
problems. These could include additional biological or 
radiological investigations.)

TASK 4 — SITE INVESTIGATIOM ANALYSIS

US DOE shall prepare a thorough analysis and summary of all site 
Investigations aiMl their results. The objective of this task 
will be to ensure that the investigation data' are sufficient in 
quality and quantity to adequately describe the nature and extent. 

-of-contamination~«nrd“to"“support^the cleanup alternatives study.

The* results, and data from all site investigations shall be 
organized and presented logically so that the relationships 
between facility investigations for each media are apparent.

a. Data Analysis. Analyze all site investigation data and 
develop a summary of the type and. extent of 
contamination at the site. This analysis shall Include 
all significant pathways of contamination and an 
exposure assessment. The exposure assessment shall 
describe any actual or potential threats to public 
health, welfare, and. the environment.

b. Application of Potential Cleanup technolocies. Analyze 
the results of the site investigations in relation to 
the potential cleanup technologies applicable to the 
site. This analysis will determind the adequacy of data 
quality and quantity to support the cleanup alternatives 
study and will identify any additional data needs.

TASK 5 — LABORATORY STUDIES AND BENCH-SCALE STUDIES (As 
Required)

US DOE shall conduct any necessary laboratory and bench scale 
treatability studies required to evaluate the applicability of 
cleanup technologies, e.g., leachate- treatment, groundwater 
treatment, compatibility of waste-leachate with liners, cover, or 
other materials proposed for use in the remedy. The scope of 
this Task will depend on the results of Task 4. US DOE will 
submit a separate work plan for any proposed laboratory studies 
for State concurrence.

TASK 6 — FINAL REPORT

US DQE shall prepare a' final report covering the facility 
investigations and submit copies to the Ohio EPA. The report 
shall include the results of Tasks 1 through 4,^
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TASK 7 -- ADDITIONAL REQUIREMENTS
iRegulifeeiaintsV^ :.H6hthly

Content. For each on-going work assignment. US DOE shall 
submit progress reports with the following elements:

1. Identification of site and activity.
2. Status of work at the site and progress to date.
3. Percentage of <iompletioa.
4. -.Difficulties encountered during the reporting period.
5. Actions being taken to rectify problems.
6. Activities planned for the next month.
7. Changes in personnel.
?Thb^m6hthly l^rogresssoreportJ wlir llst^targ^ anil Sc^I: /

■<^^ylalioh?frM:the-milestones in Jthb^^woBTi^n :pi^diiie ^ / 

CLEANUP ALTERNATIVES STUDY 

PURPOSE

The purpose -of the cleanup alternatives study is to develop and 
evaluate cleanup alternatives for the facility.

US DOE shall furnish the necessary personnel, materials; _and 
services retired to prepare the cleanup alternatives study.

SCOPE
The cleanup alternatives study consists of ten tasks.

Task 8 — Description of Current Situation 

Task 9 — Work Plan

Task 10 — Development of Alternatives

Task 11 — Initial Screening of Alternatives

Task 12 — Detailed Analysis of Alternatives

Task 13 — Evaluation and Selection of Preferred Alternative

Task 14 -- Final Report

Task 15 -- Additional Requirements

: .-=rt.ry inis ‘.0 be a trua and accurate copy oMhe 
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/ TASK 8 -- OESCRrPTIOM OF COttftENT'SITUATION

Any changes to the description of the current situation from Task 
1 shall he presented. Justification for changes must be based on 
results of the facility investigation.

A site-specific statement of purpose for the response, based on 
the results of the facility investigation, should be presented. 
The statement of purpose should identify the actual or potential 
exposure pathways that should be addressed by cleanup 
alternatives. This statement of purpose shall be submitted to 
Ohio EPA for concurrence before continuing the remaining tasks of 
the Cleanup Alternatives Study. • •
TASK 9 — WORK PLAN

A work plan that includes a_detailed—technical—approach---------------
personnel requirements, and schedules shall be submitted to Ohio 
EPA for review and concurrence for the proposed cleanup 
alternatives study.
TASK 10 — DEVELOPMENT OF ALTERNATIVES

a. Establishment of Cleanup Objectives

Establish site-specific objectives for the response 
'based on public health and environmental concerns, 
information gathered dxiring the facility Investigation, 
and the requirements of any applicable Federal or State 
statutes. Preliminary cleanup objectives shall be 
developed in consultation with and for concurrence by 
Ohio EPA.

b. Identification of Cleanup Technologies

Based on the cleanup objectives established above and 
the statement of purpose identified in Task 8, identify 
appropriate cleanup technologies as a basis for the 
development of cleanup alternatives. These technologies 
shall be Identified on a media-specific basis, although 
consideration should be given to the interrelationship 
of the media. The technologies should be able to meet 
the response objectives. The list of potential cleanup 
technologies developed in Task 2e and Task 4b shall be 
considered a master list of applicable technologies that 
may prove extremely difficult to implement,, will require 
unreasonable time periods to implement, or will rely on 
insufficiently developed technology.
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c. Identification of Cleanup Alternatives “

Develop alternatives to Incorporate cleanup 
technologies, cleanup objectives, and other appropriate 
considerations in^b a comprehensive, site-specific 
approach.

There may be a no-action alternative/- or there nay be 
overlap among the alternatives developed. All 
alternatives must meet the requirements of all 
applicable State and Federal environmental laws 
including permitting requirements. Alternatives shall be 
developed in close consultation with Ohio EPA.

TASK 11 — INITIAL SCREENING OF ALTERNATIVES

-The—altematives-“developed~in“Ta^lc~10“sfiari be screened by US DOE 
to eliminate alternatives, prior to detailed analysis, that are 
ciaarly not feasible or appropriate. All decision^ made as a 
part of this screening of alternatives should be dociimented.

The following consideration shall be used as a basis for the 
initial screening:

1) Effects of the Alternative. Only those alternatives 
that effectively contribute to protection of public 
health, welfare, and the environment will be considered 
further. Any alternatives that inherently present 
significant adverse effects will be excluded from 
fiirther consideration.

2) Acceptable Engineering Practices. Alternatives that may 
prove extremely difficult to implement, will not achieve 
the cleanup objectives in a reasonable time period, or 
that rely on unproven technologies will be excluded from 
further consideration.

TASK 12 — DETAILED AN^YSIS OF ALTERNATIVES

US DOE shall prepare a detailed analysis of the alternatives that 
pass through the initial screening in Task 11.

This detailed analysis shall consist of the following elements: 

a- Detailed Description

The detailed description of each remaining alternative 
shall include as a minimum:

i) Description of appropriate treatment and disposal 
technologies.
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4)

5)

6)

Specf’al en^l'neeririi^'c6risi*der’atioris 'required to-‘• ’ 
implement the alternative« e.g., pilot treatment 
facility or additional studies needed to proceed 
with final Cleanup design.

Operation, maintenance, and monitoring requirement? 
of the completed cleanup.

Off-site disposal needs and transportation plans.

Temporary storage requirements.

Safety requirements for cleanup implementation, 
including both on-site and -off-site health and 
safety considerations.

Xn analysis of how the alternative could be pjiased 
-into individual“operations and a discussion of how 
these operations could best be Implemented, 
Individually or in groups-, to produce significant 
environmental improvement.

A review of any off-site treatment or disposal 
facilities to ensure.compliance...with.applicable • • 
RCRA, TS'CiA’and State requirements, both current and 
proposed.

An analysis of the projected performance and 
expected results of the alternative with emphasis 
on potential for. further future release of 
hazardous wastes, pollutants, industrial wastes or 
other wastes.'

b. Environmental Analysis

An Environmental Analysis (EA) shall be performed for 
each altemati\e including, as a minimum, an evaluation 
of each alternative's environmental effects, ah analysis 
of measxires to mitigate adverse effects, physical or 
legal constraints, and compliance with Federal and State 
regulatory requirements.

Each alternative will be analyzed in terms of the extent 
to which it will mitigate damage to, or protect, public 
health, welfare, and the environment, in comparison to 
the other cleanup alternatives.

c. Cost Analysis

The present worth cost of implementing each cleanup 
alternative (and each phase of the altexmative) as well 
as the annual operating and maintenance cost shall be 
presented. The cost shall be provi.ded as a total, cost’ 
and 6n..:»n annual cost basis. ll| TfltKtlB
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TASK 13 -- EVALUATION AND SELECTION OF PREFERRED ALTERNATIVE

Ohio EPA sh^ll review the* results of the detailed analysis of 
alternatives prepared under'Task 12 and select the preferred 
alternative.

1.

2.

3.

1
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TASK 14 — FINAL REPORT
A final report shall be prepared ’for submission to Ohio EPA, 
including the results of Task 8 through 13. Copies of the report 
shall_be submitted to Ohio EPA»-

'/
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EXHL

Schedule for Facility Investigation (FI) . 
and Cleanup Alternatives Study (CAS)

TASK
Submission of General Workplan for Facility Investigation

I
Quadrant 1; . South and Southwest Regions*

(a) Submission of Quadrant I FI Workplan
(b) Submission of Quadrant I FI Report
(c) Submission of Quadrant I CAS Workplan
(d) Submission of Quadrant CAS Report

Quadrant 2: East Region*

(a) Submission of Quadrant ZI FI Workplan
(b) Submission of Quadrant II FI Report
(c) Submission of Quadrant II CAS Workplan
(d) Submission of Quadrant CAS Report

Quadrant 3: Northwest and West Regions*

(a) Submission of Quadrant III FT Workplan
(b) Submission of Quadrant III FI Report
(c) Submission of Quadrant III CAS Workplan
(d) Submission of Quadrant CAS Report

Quadrant 4: North and Northeast Regions*
(-)
(b)
(c)
(d)

Submission 
Submission 
Submission 
Submission

of
of
of
of

Quadrant
Quadrant
Quadrant
Quadrant

IV FT Workplan 
IV FI Report 
IV CAS Workplan 
CAS Report

')/ 91Ba* Pj crrjH ’■Jg
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DEADLINE P'J^ enji r rq > • :i.* '

15 Days From Effpctive Date of Orders 

Quadrant 1

a) 1 month after approval of General Workplan, or 
Z/l/»9 ■'Whichever is later

b) 12 months from approval of Quadrant I RI Workplan
c) 3 months from submission of Quadrant I RI Report i
d) 9 months from approval of Quadrant I CAS Workplan '

Quadrant 2

12 months from effective date of Orders 
12 months from approval of Quadrant II RI Workplan 
3 months frotj submission of Quadrant II RI Report- 
6 months from approval of Quadrant II CAS Workplan

Quadrant 3
(a) 16 months from effective date of Order-
lb) 10 months from approval of Quadrant 111 RI Workplan
(c) 3 months from submission of Quadrant III RI Report:
(d) 5 months from approval of Quadrant III CAS WorkpVan

. (
Quadrant 4

23 months from effective date of Order 
9 months from approval of Quadrant IV Rf Workplan 
3 months from submission of Quadrant IV RI Report 
3 months from approval of Quadrant IV CAS Workplan^

'As marked on attached map.

• ! 1 .
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Quadrant Boundaries for PORTS RCP^ Facility Investigations (RFI)
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SECTION K

OTHER FEDERAL LAWS

K-l OTHER FEDERAL LAWS [3745-50-44]

The PORTS site is subject to all applicable federal laws.

CLEAN WATER ACT

An NPDES permit (OIOOOOOO*JD) has been obtained for the site from the Ohio EPA. No discharges are 
associated with the container storage units.

CLEAN AIR ACT

All activities conducted in the container storage units are evaluated for compliance with the Clean Air Act 
on a case-by-case basis, and necessary permits are obtained from the Ohio EPA. No emissions are associated 
with the routine operations of the container storage units.

FISH AND WILDLIFE COORDINATION ACT

No body of water will be diverted or modified as a result of the operation of the container storage units, 
and therefore, the Fish and Wildlife Coordination Act is not applicable to this permit application.

WILD AND SCENIC RIVERS ACT

There will be no adverse effects on any wild or scenic rivers as a result of the operation of the container 
storage units, and therefore the Wild and Scenic Rivers Act is not applicable to this permit application.

ENDANGERED SPECIES ACT

No endangered species will be Jeopardized or have its critical habitat adversely affected as a result of the 
operation of the container storage units, and therefore, the Endangered Species Act is not applicable to this 
permit application.

THE NATIONAL HISTORIC PRESERVATION ACT OF 1966

There will be no effect on any properties eligible to be listed on the National Register of Historic Places as 
a result of the operation of the container storage units, and therefore the National Historic Preservation Act of 
1966 is not applicable to this permit application.

K-l
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THE COASTAL ZONE MANAGEMENT ACT

The PORTS facility is not in a coastal zone, and therefore the Coastal Zone Management Act is not 
applicable to this permit application.

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP)

PORTS is subject to NESHAP regulations (40 CFR 61). The U.S. EPA Region V has oversight 
responsibility and permitting authority for NESHAP regulations. All NESHAP related reports are sent to U.S. 
EPA Region V.

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT

Compliance with the Superfund Amendments and Reauthorization Act (SARA) regulations is coordinated 
with other environmental regulations, including RCRA, CAA, and CWA. Material inventories, material usage, 
waste inventories, waste treatment, waste shipments, and chemical releases are tracked for emergency release 
notifications and inclusion in the annual SARA reports submitted to the U.S. EPA and Ohio EPA. 
Environmental specialists review the aforementioned data for technical accuracy.

NATIONAL ENVIRONMENTAL POLICY ACT
The National Environmental Policy Act (NEPA) requires evaluation of environmental impacts for 

proposed activities at federal facilities and for activities funded with federal dollars. All activities conducted in 
the container storage units are evaluated in accordance with NEPA.

K-2
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SECTION L

ORGANIC AIR EMISSIONS

L-l SPECIFIC PART B INFORMATION REQUIREMENTS FOR PROCESS VENTS

The Portsmouth Gaseous Diffusion Plant (PORTS) does not have any equipment of the listed types that 
are used to recycle, recover, or reprocess hazardous wastes; therefore, PORTS does not have any equipment 
which is subject to Subpart AA.

L-2 SPECIFIC PART B INFORMATION REQUIREMENTS FOR EQUIPMENT

PORTS does not have any equipment of the listed types which contains or contacts hazardous wastes 
containing at least 10 percent organics; therefore, PORTS does not have any equipment which is subject to 
Subpart BB.

L-3 SPECIFIC PART B INFORMATION REQUIREMENTS FOR FACILITIES THAT STORE 
HAZARDOUS WASTE IN CONTAINERS

The container storage units are facilities used solely for the management of radioactive mixed waste in 
accordance with the applicable regulations under the authority of the Atomic Energy Act and the Nuclear 
Waste Policy Act; therefore, the units are not subject to Subpart CC requirements.

L-l
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SECTION M 

RECORDKEEPING

M-l GENERAL REQUIREMENTS OF A MANIFEST [3745-52-20,3745-52-21,3745-52-22, AND 
3745-52-23]

PORTS completes offsite hazardous waste shipments and prepares a uniform hazardous waste manifest 
for each shipment. The following manifest activities are completed by PORTS:

• Sign the manifest eertification by hand

• Obtain the handwritten signature of the initial transporter and date of acceptance on the manifest

• Retain one copy of the manifest and give the other copies to the transporter

• For rail shipments send at least three copies of the manifest dated and signed to the following 
as appropriate:

(1) The next non-rail transporter, if any
(2) The designated facility if transported solely by rail, or
(3) The last rail transporter to handle the waste in the state of Ohio if transported by rail.

• For shipments of hazardous waste to a designated facility in another state that is authorized pursuant 
to 40 CFR Part 271 but has not yet obtained authorization to regulate that particular waste as 
hazardous, PORTS will assure that the designated facility agrees to sign and return the manifest to 
PORTS and that any out-of-state transporter signs and forwards the manifest to the designated 
facility.

M-2 USE OF A MANIFEST SYSTEM [3745-54-71, 3745-54-72 AND 3745-54-76]

Currently PORTS does not accept any hazardous waste for treatment, storage or disposal from offsite 
locations. PORTS may accept treatment residues returned as a result of treatment of its wastes. PORTS will 
maintain a manifest tracking system for eaeh incoming shipment. The following information will be verified 
before PORTS signs the manifest accepting the residue for storage:

• Information on the Hazardous Waste Manifest

• The quantity or type of hazardous waste designated on the manifest or shipping paper (i.e. for bulk 
waste, variations greater than 10% and for batch waste, any variation in the count)

• Evidence of tampering

• LDR Notification
• Treatment Standards

• Laboratory analysis confirming the LDR determination

M-l
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• Back-up laboratory analysis that confirms any other hazardous designations attached to the waste (i.e. 
because of incineration, heavy metals may have coneentrated in the waste, thus causing the residue to 
become a TCLP characteristic waste).

If a significant discrepancy is found (i.e. number of drums does not match the manifest, weight of bulk 
waste is not within 10% of weight on manifest, evidence of tampering is present, etc.), PORTS will contact 
appropriate personnel to resolve the discrepancy (i.e. by telephone). If the discrepancy is not resolved in 15 
days, PORTS will immediately submit to the director a letter describing the discrepancy and all attempts to 
resolve it, as well as a copy of the manifest and/or shipping paper at issue.

M-3 OPERATING RECORD [3745-54-73 AND 3745-54-74]

PORTS maintains a written operating record for all hazardous waste management activities at the 
permitted storage units, as required by 3745-54-73 and Appendix I, Reeord Keeping Instructions. The 
operating record contains the information, as it becomes available, regarding the deseription, quantity, location 
and characteristics of the hazardous waste generated at the facility; records and results of waste analyses; the 
methods and dates of storage; the information required in the notice (except the manifest number) required by 
3745-59-07; inspection logs; ground water monitoring data; summary reports and details of all incidents that 
require implementing the contingency plan; certification of a program to reduce the volume and toxicity of 
hazardous waste generated; and reports to regulatory agencies.

The information in the operating record will be maintained until closure of the hazardous wastes units at 
which time the information will be archived. The records and results of inspections required by 3745-54-15 
(D) will be kept for at least three years from the date of inspection. The information in the operating reeord is 
available for inspection at all reasonable times.

M-2
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SECTION N 

CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations.

U.S. Department of Energy 

Owner and Operator

Site Manager

9/5/^

Date Signed

LATA/Parallax Portsmouth LLC 

Co-Operator

Project Manager

ce//</Zo/o

Date Signed

The Department of Energy has signed this application for the permitted facility as owner and operator 
and LATA/Parallax Portsmouth LLC has signed as co-operator. The Department has determined that dual 
signatures best reflect the actual apportionment of responsibility under which the Department’s RCRA 
responsibilities are for policy, programmatic, funding and scheduling decisions, as well as general oversight; 
and, the contractor’s RCRA responsibilities for day-to-day operations, (in accordance with general directions 
given by DOE as part of its general oversight responsibility), including but not limited to, the following 
responsibilities: waste analysis and handling, monitoring, recordkeeping, reporting, and contingency planning. 
For purposes of the certification required by OAC 3745-50-42(D), the DOE and LATA/Parallax Portsmouth 
LLC representatives certify, to the best of their knowledge and belief, the truth, accuracy and completeness of 
the application for their respective areas of responsibility.

N-1
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Waste Stream Number: PW - 201

Waste Stream Title: Debris



?wi
>C5o^i %>hcKc e^9vSfvn*«4 S.M. STOLLER CORP.

INORGANIC ANALYSES DATA SHEET
STOL SAMPLE NO.

I PW201-MET-1
Lab Name: SOUTHWEST_RESEARCH_INSTIT Contract:12474.05.OOX|

Lab Code: SWRI Task Ord:100710-2 SRR No.: 41538 SDG No.: 436192

Matrix (soil/water): SZ___

Level (Icw/med): LOW 

% Solids: 100.0

Lab Sample ID: 436192 

Date Received: 07/10/10

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. 1 Analyte 
)

1 Concentration 1C1 Q
1 1 1

!M !
1 i

7440-38-2 1 Arsenic 1 2.31 1 IP 1
7440-39-3 1 Barium 1 5.81 1 IP 1
7440-43-9 iCadmium__ 1 0.48IUI IP 1
7440-47-3 1Chromium_ 1 4.51 1 IP !
7439-92-1 1 Lead 1 4.11 1 * i P I
7439-97-6 1 Mercury__ 1 0.019IUI iCVl
7782-49-2 1 Selenium i 0.96IUI IP 1
7440-22-4 1 Silver i 0.48IUI IP 1

I

Color Before: 

Color After: 

Comments:

Clarity Before: 

Clarity After:

Texture: 

Artifacts;

FORM I - IN QXP02220X40



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrbc: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
Technetium-99 
Result (pCi/g) Q

TPU
fpCi/g)

Rhl03 Internal 
Std Rec

Date
Analyzed

Prep Blank pbwgl2cm3 0.0195 U 1.25 69.6% 07/14/10
Lab Control Icswgl2cm4 92.6 15.6 91.6% 07/14/10

True Value — 100 —
Recoveiy 92.6% — — —

Prep Blank 2 pbwgl3cml -0.0844 u 1.25 46.4% 07/14/10
Lab Control 2 lcswgl3cml 90.3 15.4 86.1% 07/14/10

True Value — 100 — — —
Recovery — 90.3% — —

PW201-RAD-1 436196 3.04 1.28 62.9% 07/14/10
Duplicate result 436196D 3.49 1.27 71.1% 07/14/10
RPD 13.8%
Spike result 436196S 95.0 15.6 99.5% 07/14/10
Spike added 99.3 — —
Recovery 92.6% — — —
Spike Duplicate result 436196SD 96.4 15.7 101% 07/14/10
Spike added — 99.3
Recovery — 94.0%

PW201-RAD-2 436197 7.62 1.43 81.9% 07/14/10
PW201-RAD-3 436198 6.94 1.43 80.7% 07/14/10
PW201-RAD-4 436199 0.393 u 1.16 73.7% 07/14/10
PW202-RAD-1 436214 6.13 1.35 85.1% 07/14/10
PW205-RAD-1 436217 1580 158 114% 07/14/10
PW207-RAD-1 436222 234 23.4 82.6% 07/14/10
PW201-RAD-5 436601 7.66 1.43 55.5% 07/14/10
PW204-RAD-1 436607 27.6 5.93 48.6% 07/14/10

Reporting Limit:
Q - data qualifier code.

2.50 pCi/g

lofl
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.OOX 

Case#: QXP02220X40 

Date Received: 07/10/10, 07/13/10 

SDG: 436192

Sample ID
Lab

System ID
Total Uranium 
Result (ug/g) 0

TPU
(ug/g)

U236 Internal 
Std Rec

Prep Blank pbwgl2cm4 0.00153 U 0.00101 72.1%
Lab Control Icswgl2cm5 7.90 0.790 84.3%

True Value — 7.48 — —
Recovery 105.6% — —

Prep Blank 2 pbwgl2cm5 0.00642 0.00210 72.0%
Lab Control 2 Icswgl2cm7 15.3 1.53 86.6%

True Value — 15.0 — —
Recovery — 102.0% — —

Prep Blank 3 pbwgl2cra2 0.000316 u 0.00200 113%
Lab Control 3 Icswgl2ctn2 15.4 1.54 80.2%

True Value — 15.0 — —
Recovery 102.7% — —

Prep Blank 4 pbwgl3cm2 0.000348 u 0.00100 66.7%
Lab Control 4 Icswgl3cm2 7.95 0.795 83.1%

True Value — 7.48
Recovery — 106.3% — —

PW201-RAD-1 436196 4.11 0.412 86.1%
Duplicate result 436196D 4.41 0.441 86.3%
RPD — 7.04% — —
Spike result 436196S 12.9 1.29 85.2%
Spike added 7.05 — —
Recovery 124.7% — —
Spike Duplicate result 436196SD 10.9 1.09 84.2%
Spike added — 7.26
Recovery 93.5% — —

PW201-RAD-2 436197 0.0957 0.00963 62.0%
PW201-RAD-3 436198 0.0283 0.00298 61.7%
PW201-RAD-4 436199 0.199 0.0199 61.8%
PW202-RAD-1 436214 3.47 0.347 71.0%
PW205-RAD-1 436217 186 18.6 86.0%
PW207-RAD-1 436222 2.52 0.253 67.7%
PW201-RAD-5 436601 0.0158 0.00183 47.2%
PW204-RAD-1 436607 4950 495 85.6%

Reporting Limit:
Q - data qualifier code.

0.002 ug/g

lof6
This report may not be reproduced except in its entirety without the written approval of SwRl.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#; 41538,41570

Task Order#: 100710-2, 100713-3

Client: SM. Stoller Corp.

Project No.: 12474.05.00X 

Case#; QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
238u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.000516 U 0.000340 72.1%
Lab Control Icswgl2cm5 2.63 0.263 84.3%

True Value 2.50
Recovery — 105.2% — —

Prep Blank 2 pbwgl2cm5 0.00215 0.000706 72.0%
Lab Control 2 Icswgl2cm7 5.09 0.509 86.6%

True Value — 5.01 — —
Recovery — 101.6% — —

Prep Blank 3 pbwgl2cm2 0.0000918 u 0.000672 113%
Lab Control 3 Icswgl2cm2 5.14 0.514 80.2%

True Value 5.01 — —
Recovery — 102.6% — —

Prep Blank 4 pbwgl3cm2 0.000103 u 0.000336 66.7%
Lab Control 4 Icswgl3cm2 2.65 0.265 83.1%

True Value — 2.50 —
Recovery — 106.0% — —

PW201-RAD-1 436196 1.37 0.137 86.1%
Duplicate result 436196D 1.47 0.147 86.3%
RPD 7.04% —
Spike result 436196S 4.29 0.429 85.2%
Spike added — 2.35 —
Recoveiy 124.3% —
Spike Duplicate result 436196SD 3.62 0.362 84.2%
Spike added — 2.42 — —
Recovery 93.0% —

PW201-RAD-2 436197 0.0320 0.00322 62.0%
PW201-RtM)-3 436198 0.00938 0.000992 61.7%
PW201-RAD-4 436199 0.0663 0.00664 61.8%
PW202-RAD-1 436214 1.16 0.116 71.0%
PW205-RAD-1 436217 61.2 6.12 86.0%
PW207-RAD-1 436222 0.836 0.0836 67.7%
PW201-RAD-5 436601 0.00527 0.000611 47.2%
PW204-RAD-1 436607 1651 165 85.6%

Reporting Limit:
Q - data qualifier code.

0.000672 pCi/g

2 of 6
This report may not be reproduced except in its entirety ■without the -written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

236y

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.0572 U 0.0812 79.0%
Lab Control Icswgl2cm6 1170 117 86.5%

True Value — 1050 —
Recovery — 111.4%

Prep Blank 2 pbwgl2cm5 0.00259 u 0.162 76.3%
Lab Control 2 Icswgl2cm8 2150 215 85.0%

True Value — 2090 — —
Recovery — 102.9% — —

Prep Blank 3 pbwgl2cm2 0.00951 u 0.162 79.5%
Lab Control 3 Icswgl2cm3 2130 213 91.2%

True Value — 2090
Recovery — 101.9% — —

Prep Blank 4 pbwgl3cm2 0.00948 u 0.0810 78.0%
Lab Control 4 Icswgl3cm3 1110 111 89.5%

True Value — 1050
Recoveiy 105.7% — —

PW201-RAD-1 436196 0.0339 u 0.0801 97.6%
Duplicate result 436196D 0.0150 u 0.0805 93.0%
RPD — 0.00% —
Spike result 436196S 1120 112 84.5%
Spike added 1040 — —
Recovery 107.7% — —
Spike Duplicate result 436196SD 1110 Ill 83.1%
Spike added — 1020 — —
Recoveiy — 108.8% — —

PW201-RAD-2 436197 0.0289 u 0.0811 61.5%
PW201-RAD-3 436198 0.00521 u 0.0770 64.2%
PW201-RAD-4 436199 0.0187 u 0.0785 61.7%
PW202-RAD-1 436214 0.0752 u 0.159 85.7%
PW205-RAD-1 436217 0.741 0.170 47.5%
PW207-RAD-1 436222 0.0522 u 0.159 113%
PW201-RAD-5 436601 0.0415 u 0.0746 43.8%
PW204-RAD-1 436607 0.420 0.164 34.8%

Reporting Limit:
Q - data qualifier code.

0.162 pCi/g

3 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code; SwRI

Matrix; SZ

SRR#; 41538, 41570

Task Order#; 100710-2, 100713-3

Client; S.M. Stoller Corp.

Project No.; 12474.05.00X 

Case#; QXP02220X40 

Date Received; 07/10/10,07/13/10 

SDG; 436192

Sample ID
Lab

System ID
235u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Percent
235U

Prep Blank pbwgl2cm4 0.0000106 U 0.000270 72.1% NC
Lab Control Icswgl2cm5 0.118 0.0130 84.3% NA

True Value — 0.115 —
Recovery — 102.6%

Prep Blank 2 pbwgl2cm5 0.0000932 u 0.000540 72.0% NC
Lab Control 2 Icswgl2cm7 0.224 0.0249 86.6% NA

True Value 0.229 — — —
Recovery 97.8% — —

Prep Blank 3 pbwgl2cm2 0.0000867 u 0.000540 113% NC
Lab Control 3 Icswgl2cm2 0.241 0.0264 80.2% NA

True Value — 0.229 — —
Recovery — 105.2% —

Prep Blank 4 pbwgl3cm2 0.0000702 u 0.000270 66.7% NC
Lab Control 4 Icswgi3cm2 0.120 0.0132 83.1% NA

True Value 0.115 — — —
Recovery 104.3%

PW201-RAD-1 436196 0.0787 N 0.00831 86.1% 0.886%
Duplicate result 436196D 0.0865 0.00906 86.3% 0.907%
RPD — 9.44% — 2.34%
Spike result 436196S 0.228 N 0.0234 85.2% NA
Spike added 0.108 —
Recovery — 138.2% — —
Spike Duplicate result 436196SD 0.178 0.0186 84.2% NA
Spike added — 0.112 — —
Recovery — 88.7% — — —

PW201-RAD-2 436197 0.00116 N 0.000294 62.0% 0.562%
PW201-RAD-3 436198 0.000738 N 0.000268 61.7% 1.20%
PW201-RAD-4 436199 0.00310 N 0.000406 61.8% 0.719%
PW202-RAD-1 436214 0.0524 N 0.00535 71.0% 0.700%
PW205-RAD-1 436217 7.44 N 0.751 86.0% 1.85%
PW207-RAD-1 436222 0.0775 N 0.00782 67.7% 1.42%
PW201-RAD-5 436601 0.000322 UN 0.000251 47.2% <12.5%
PW204-RAD-1 436607 82.7 N 8.68 85.6% 0.772%
Reporting Limit; 0.000540 pCi/g
Q - data qualifier code.
NA - Not Applicable
NC - NC indicates that the total uranium concentration is too low to calculate %U235.

4 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: SM. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
234y

Result (pCi/g) 0
TPU

fpCEg)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 -0.109 U 0.311 95.5%
Lab Control Icswgl2cm5 2.37 0.391 74.8%

True Value — 2.41
Recoveiy — 98.3% — —

Prep Blank 2 pbwgI2cm5 -0.145 u 0.620 75.3%
Lab Control 2 Icswgl2cm7 4.42 0.762 76.0%

True Value — 4.81 —
Recovery 91.9% —

Prep Blank 3 pbwgl2cm2 -0.408 u 0.621 78.1%
Lab Control 3 Icswgl2cm2 4.49 0.765 74.2%

True Value 4.81 — —
Recovery 93.3% — —

Prep Blank 4 pbwgl3cm2 -0.424 u 0.314 75.0%
Lab Control 4 Icswgl3cm2 2.16 0.379 88.2%

True Value — 2.41 —
Recovery 89.6% — —

PW201-RAD-1 436196 1.67 N 0.351 70.7%
Duplicate result 436I96D 1.66 0.352 74.2%
RPD — 0.60%
Spike result 436196S 4.86 N 0.568 77.1%
Spike added — 2.27 —
Recovery — 140.5% — —
Spike Duplicate result 436196SD 3.89 0.492 73.5%
Spike added — 2.33
Recovery — 95.3% —

PW201-RAD-2 436197 0.00825 UN 0.311 61.4%
PW201-RAD-3 436198 -0.0487 UN 0.297 63.0%
PW201-RAD-4 436199 0.152 UN 0.303 63.3%
PW202-RAD-1 436214 0.464 UN 0.612 65.2%
PW205-RAD-1 436217 181 N 18.1 66.5%
PW207-RAD-1 436222 0.460 UN 0.612 66.1%
PW201-RAD-5 436601 -0.273 UN 0.288 51.6%
PW204-RAD-1 436607 1360 N 136 82.6%

Reporting Limit:
Q - data qualifier code.

0.622 pCi/g

5 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG; 436192

Sample ID
Lab

System ID
233u

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.038 u 0.482 99.1%
Lab Control Icswgl2cm5 105 10.5 80.7%

True Value — 95.9 —
Recovery — 109.5% —

Prep Blank 2 pbwgl2cm5 0.0891 u 0.965 84.5%
Lab Control 2 Icswgl2cm7 198 19.8 82.4%

True Value — 192
Recovery 103.1%

Prep Blank 3 pbwgl2cm2 0.12 u 0.965 91.8%
Lab Control 3 Icswgl2cm2 199 20.0 88.8%

True Value 192 — —
Recovery — 103.6% — —

Prep Blank 4 pbwgl3cm2 0.0877 u 0.482 84.3%
Lab Control 4 Icswgl3cm2 106 10.6 81.4%

True Value 95.9 — —
Recovery — 110.5% —

PW201-RAD-1 436196 0.457 u 0.480 112%
Duplicate result 436196D 0.590 u 0.484 116%
RPD — 0.00% — —
Spike result 436196S 97.4 10.0 101%
Spike added — 90.3 — —
Recovery — 107.9%
Spike Duplicate result 436196SD 99.4 10.2 99.4%
Spike added 93.0 —
Recovery — 106.9% — —

PW201-RAD-2 436197 0.13 u 0.482 65.5%
PW201-RAD-3 436198 0.0812 u 0.460 67.3%
PW201-RAD-4 436199 0.111 u 0.469 66.1%
PW202-RAD-1 436214 1.58 u 0.958 112%
PW205-RAD-1 436217 0.881 u 0.914 62.9%
PW207-RAD-1 436222 0.265 u 1.89 108%
PW201-RAD-5 436601 0.0745 u 0.444 50.5%
PW204-RAD-1 436607 0.125 u 0.472 33.2%

Reporting Limit:
Q - data qualifier code.

0.964 pCi/g
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SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Spike/Spike Duplicate Recovery

Project: 12474.05.00X
Sample ID: PW201-VOC-1
Instrument: REVEILLE

Case: QXP02220X40
MS File: R07121008

SDG; 436192 
MSDFile; R07121009

Compound

Spike
Added
(pg/kg)

Sample
Concentration

(pg/kg)

MS
Concentration

(pg/kg)
US

%Rec

QC
Limit
Rec

VINYL CHLORIDE 17000 0 23000 135* 70-130
1,1-DICHLOROETHENE 17000 0 20000 118 70-130
1,1-DICHLOROETHANE 17000 0 21000 124 70-130
CHLOROFORM 17000 0 19000 112 70-130
1.1,1-TRICHLOROETHANE 17000 0 20000 118 70-130
BENZENE 17000 0 21000 124 70-130
1,2-DICHLOROETHANE 17000 0 19000 112 70-130
TRICHLOROETHENE 17000 93000 120000 159* 70-130
1,2-DICHLOROPROPANE 17000 0 20000 118 70-130
TOLUENE 17000 1100 22000 123 70-130
TETRACHLOROETHENE 17000 160 18000 105 70-130
1.1,2-TRICHLOROETHANE 17000 94 18000 105 70-130
CHLOROBENZENE 17000 0 19000 112 70-130
ETHYLBENZENE 17000 0 20000 118 70-130
BROMOFORM 17000 0 16000 94 70-130
1,1,2,2-TETRACHLOROETHANE 17000 0 18000 106 70-130

Compound

Spike
Added
(pg/kg)

MSD
Concentration

(pg/kg)
MSD
%Rec %RPD QC Limits

RPD REC
VINYL CHLORIDE 17000 21000 124 9 20 70-130
1,1-DICHLOROETHENE 17000 21000 124 5 20 70-130
1,1-DICHLOROETHANE 17000 22000 129 5 20 70-130
CHLOROFORM 17000 20000 118 5 20 70-130
1,1,1-TRICHLOROETHANE 17000 20000 118 0 20 70-130
BENZENE 17000 21000 124 0 20 70-130
1,2-DICHLOROETHANE 17000 19000 112 0 20 70-130
TRICHLOROETHENE 17000 120000 159* 0 20 70-130
1,2-DICHLOROPROPANE 17000 20000 118 0 20 70-130
TOLUENE 17000 21000 117 5 20 70-130
TETRACHLOROETHENE 17000 17000 99 6 20 70-130
1,1,2-TRICHLOROETHANE 17000 18000 105 0 20 70-130
CHLOROBENZENE 17000 19000 112 0 20 70-130
ETHYLBENZENE 17000 20000 118 0 20 70-130
BROMOFORM 17000 16000 94 0 20 70-130
1,1,2,2-TETRACHLOROETHANE 17000 17000 100 6 20 70-130

* Values outside of QC Limits

RPD: 0 of 16 outside limits
Spike Recovery; 3 of 32 outside limits

FORM III ver (3/19/2010)



SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Data Reporting Form

Client: S.M. Stoller Client Sample ID; PW201-VOC-1 Project Number 12474.05.00X
Case; QXP02220X40 System ID; 436209 Instrument: REVEILLE
SDG: 436192 Filename: R07121005 Date Received: Jul 10 2010 11:30AM
Sample Weight (g): 5.30 Extract Volume (ml): 10 Date Analyzed: Jul 12 2010 6:18PM
Extraction Dilution; 1.9 Sample dilution: 50 Total Dilution Factor: 94.3
Dry Weight Input; 100

CAS No. Compound uo/ka
74-87-3 CHLOROMETHANE 94 U
75-01-4 VINYL CHLORIDE 94 U
74-83-9 BROMOMETHANE 94 U
75-00-3 CHLOROETHANE 94 U
75-69-4 TRICHLOROFLUOROMETHANE 94 U
75-35-4 1,1-DICHLOROETHENE 94 U
75-15-0 CARBON DISULFIDE 12000 E
74-88-4 lODOMETHANE 94 U
75-09-2 METHYLENE CHLORIDE 94 U
67-64-1 ACETONE 94 U
156-60-5 TRANS-1.2-DICHLOROETHENE 130
75-34-3 1,1-DICHLOROETHANE 94 U
108-05-4 VINYL ACETATE 94 U
156-59-2 CIS-1.2-DICHLOROETHENE 5400
74-97-5 BROMOCHLOROMETHANE 94 U
67-66-3 CHLOROFORM 94 U
56-23-5 CARBON TETRACHLORIDE 94 U

-55-6 1,1,1-TRICHLOROETHANE 94 U
-93-3 2-BUTANONE 250 B

71-43-2 BENZENE 94 U
107-06-2 1,2-DICHLOROETHANE 94 U
79-01-6 TRICHLOROETHENE 93000 E
74-95-3 DIBROMOMETHANE 94 U
78-87-5 1,2-DICHLOROPROPANE 94 U
75-27-4 BROMODICHLOROMETHANE 94 U
10061-01-5 CIS-1.3-DICHLOROPROPENE 94 U
f08-88-3 TOLUENE 1100
127-18-4 TETRA CHLOROETHENE 160
108-10-1 4-METHYL-2-PENTANONE 94 U
10061-02-6 TRANS-1,3-DICHLOROPROPENE 94 U
79-00-5 1.1.2-TRICHLOROETHANE 94
124-48-1 DIBROMOCHLOROMETHANE 94 U
106-934 1,2-DIBROMOETHANE 94 U
591-78-6 2-HEXANONE 94 U
108-90-7 CHLOROBENZENE 94 U
100-41-4 ETHYLBENZENE 94 U
630-20-6 1,1,1,2-TETRACHLOROETHANE 94 U
179601-23-1 M/P-XYLENE 110
95-47-6 O-XYLENE 120
100-42-5 STYRENE 94 U
75-25-2 BROMOFORM 94 U
79-34-5 1,1,2,2-TETRACHLOROETHANE 94 U
96-18-4 1,2,3-TRICHLOROPROPANE 94 U
110-57-6 TFlANS-1,4-DICHLORO-2-BUTENE 190 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sampie with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 1 of 2 FORM I ver (3/19/2010)



Client S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Sample Weight (g): 5.30 
Extraction Dilution: 1.9 
Dry Weight Input: 100

SOUTHWEST RESEARCH INSTITUTE 
Method 82606 Medium Soil Data Reporting Form

Client Sample ID: PW201-VOC-1 
System ID: 436209 
Filename: R07121005 
Extract Volume (mL): 10 
Sample dilution: 50

Project Number 12474.05.O0X 
Instrument: REVEILLE 
Date Received: Jul 10 2010 11:30AM 
Date Analyzed: Jul 12 2010 6:18PM 
Total Dilution Factor 94.3

CAS No. Compound UQ/kq
106-46-7
95- 50-1
96- 12-8

1,4-DICHLOROBENZENE
1.2- DICHLOROBENZENE
1.2- DlBROMO-3-CHLOROPROPANE

94 U 
94 U 
94 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 2 of 2 FORM I ver (3/19/2010)



Project; 12474.05.00X

Southwest Research Institute 

System Monitoring Compound Recovery

Case; QXP02220X40 SDG; 436192

Sample ID
SMC1
(DCE)

SMC2
(TOL)

SMC3
(BFB) Out

BI-ANK071210MBLK 84
LCS071210LCS 105 101

3 PW201-VOC-1
PW201-VOC-1 DL 104 101 86

5 PW201-VOC-1 MS DL 96 107 96
PW201-VOC-1 MSD DL 106
PW201-VOC-2 88
PW201-VOC-3 109 100 84
PW201-VOC-4
PW205-VOC-1 104 86
PW207-VOC-1 106 86
BLANK071410 MBLK 113 98 89
LCS071410LCS 118 110
PW201-VOC-5 133* 101 80
PW204-VOC-1 102 86

QC Limits
SMC1 (DCE)= 1,2-DlCHLOROETHANE-D4 (SURR1) 
SMC2 (TOL) = TOLUENE-D8 (SURR2)
SMC3 (BFB) = BROMOFLUOROBENZENE (SURR3)

* Values outside contract required QC Limits

(70-130)
(70-130)
(70-130)

Comments

FORM ll-A
Printed: 16 Jul 201017:03 27 

ver (3/19/2010)



SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Spike/Spike Duplicate Recovery

Project: 12474.05.00X 
Sample ID; PW201-SVOC-1 
Instrument: BEVO

Case: QXP02220X40 
MS File: B07141008

SDG: 436192 
MSDFile: B07151002

Compound

Spike
Added
(ug/Kg)

Sample
Concentration

(ug/Kg)

MS
Concentration

(ug/Kg)
MS

1 %Rec1

QC
Limit
Rec

Phenol 1660 1 0 1080 1 65 26- 90
2-Chlorophenol 1 1660 ! 0 1030 j 62 i 25-102
1,4-Dichlorobenzene 1 1660 1 0 ! 891 54 ; 28-104
N-Nitroso-di-n-propylamine 1660 , 0 o O ! 61 41-126
2,4-Dichlorophenol 1660 0 1090 66 50-150
1,2,4-Trichlorobenzene 1660 0 ! 953 i 57 38-107
Naphthalene 1660 0 1060 64 50-150
4-Chloro-3-methvlphenol 1660 0 1200 i 72 26-103
2,4,6-Trichlorophenol : 1660 0 1060 64 50-150
Acenaphthene 1660 0 1080 65 31-137
2,4-Dinitrotoluene 1660 0 1040 63 28- 89
Pentachlorophenol 1660 i 0 1630 1 98 17-109
Fluoranthene 1660 ‘ 0 1170 70 50-150
Pyrene 1660 1 0 1090 • 66 35-142
Benzolalpyrene 1660 ! 0 1 915 55 50-150

Compound

Spike
Added
(ug/Kg)

MSO
Concentration

(ug/Kg)
MSD
%Rec %RPD QC Limits

RPD REC
Phenol 1640 1010 62 5 35 1 26-90
2-Chlorophenol 1640 1060 65 4 50 25-102
1,4-Dichlorobenzene 1640 903 55 3 27 28-104
N-Nitroso-di-n-propylamine 1640 994 61 1 38 41-126
2,4-Dichlorophenol 1640 1120 68 4 50 1 50-150
1,2,4-Tri chlorobenzene 1640 977 60 4 23 38-107
Naphthalene 1640 1070 65 2 50 50-150
4-Chloro-3-methylphenol 1640 1250 ! 76 5 33 26-103
2,4,6-Trichlorophenol 1640 1150 70 9 50 50-150
Acenaphthene 1640 1100 67 3 19 i 31-137
2,4-Dinitrotoluene 1640 986 60 4 47 1 28-89
Pentachlorophenol 1640 2010 123* 22 47 17-109
Fluoranthene 1640 1120 68 i 3 50 i 50-150
Pyrene 1640 1120 i 68 i 4 36 35-142
Benzofalpyrene 1640 950 1 58 1 5 50 50-150

* Values outside of QC Limits

RPD: 0 of 15 outside limits
Spike Recovery: 1 of 30 outside limits

FORM III ver (3/19/2010)



Client: S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Matrix: SZ
Sample wt. (g): 15.71 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Data Reporting Form

Client Sample ID: PW201-SVOC-1 
System ID: 436200 
Filename; B07141003 
pH; NA
Cone. Ext. Vol. (uL): 2000 
% Moisture: 0 
Decanted: N

Project Number: 12474.05.OOX
Instrument: BEVO
Date Received: Jul 10, 2010
Date Extracted: Jul 12, 2010
Date Analyzed: Jul 14 2010 7:50PM
Dilution Factor: 1
Injection Volume (uL): 1.0

CAS No. Comoound ua/Ka
111-44-4 bis(2-Chloroethyl)ether 637 U
108-95-2 Phenol 637 U
95-57-8 2-Chlorophenol 637 U
541-73-1 1,3-Dichlorobenzene 637 U
106-46-7 1,4-Dichlorobenzene 637 U
95-50-1 1,2-Dichlorobenzene 637 U
100-51-6 Benzyl alcohol 637 U
108-60-1 bis(2-chloroisopropyl)ether 637 U
95-48-7 2-Methylphenol 637 U
67-72-1 Hexachloroethane 637 U
621-64-7 N-Nitroso-di-n-propylamine 637 U
106-44-5 3&4-Methylphenol 637 U
98-95-3 Nitrobenzene 637 U
78-59-1 Isophorone 637 U
88-75-5 2-Nitrophenol 637 U

05-67-9 2,4-Dimethylphenol 637 U
11-91-1 bis(2-Chloroethoxy)methane 637 U

120-83-2 2,4-Dichlorophenol 637 U
120-82-1 1,2,4-Trichlorobenzene 637 U
91-20-3 Naphthalene 637 U
65-85-0 Benzoic Acid 637 U
106-47-8 4-Chloroaniline 637 U
87-68-3 Hexachlorobutadiene 637 U
59-50-7 4-Chloro-3-methylphenol 637 U
91-57-6 2-Methylnaphthalene 637 U
77-47-4 Hexachlorocyclopentadiene 637 U
88-06-2 2,4,6-Trichlorophenol 637 U
95-95^ 2,4,5-Trichlorophenol 637 U
91-58-7 2-Chloronaphthalene 637 U
88-74-4 2-Nitroaniline 637 U
208-96-8 Acenaphthylene 637 U
131-11-3 Dimethylphthalate 637 U
606-20-2 2,6-Dinitrotoluene 637 U
83-32-9 Acenaphthene 637 U
99-09-2 3-Nitroaniline 637 U
51-28-5 2,4-Dinitrophenol 637 U
132-64-9 Dibenzofuran 637 U
121-14-2 2,4-Dinitrotoluene 637 U
100-02-7 4-Nitrophenol 637 U
86-73-7 Fluorene 637 U
7005-72-3 4-Chlorophenyl-phenylether 637 U
84-66-2 Diethylphthalate 637 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
D Concentration value is from dilution analysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 1 of 2 FORM I ver (3/19/2010)



Client; S.M. Stoller 
Case; QXP02220X40 
SDG: 436192 
Matrix: S2
Sample wt. (g): 15.71 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Data Reporting Form

Client Sample ID: PW201-SVOC-1 
System ID; 436200 
Filename: B07141003 
pH: NA
Cone. Ext. Vol. (uL): 2000 
% Moisture: 0 
Decanted: N

Project Number: 12474.05.00X
Instrument: BEVO
Date Received; Jul 10, 2010
Date Extracted; Ju) 12, 2010
Date Analyzed: Jul 14 2010 7:50PM
Dilution Factor: 1
Injection Volume (uL): 1.0

CAS No. Comoound ua/Ka
100-01-6 4-Nitroaniline 637 U
534-52-1 4,6-Dinitro-2-methylphenol 637 U
86-30-6 n-Nitrosodiphenylamine 637 U
101-55-3 4-Bromophenyl-phenylether 637 U
118-74-1 Hexachlorobenzene 637 U
87-86-5 Pentachlorophenol 637 U
85-01-8 Phenanthrene 637 U
120-12-7 /Anthracene 637 U
86-74-8 Carbazole 637 U
84-74-2 Di-n-butylphthalate 637 U
206-44-0 Fluoranthene 637 U
129-00-0 Pyrene 637 U
85-68-7 Butylbenzylphthalate 637 U
91-94-1 3,3'-Dichlorobenzidine 637 U
56-55-3 Benzo[a]anthracene 637 U
‘18-01-9 Chrysene 637 U

-81-7 bis(2-Ethvlhexvl)Dhthalate 854
7-84-0 Di-n-octylphthalate 637 U

205-99-2 Benzofbjfluoranthene 637 U
207-08-9 Benzo[k]fluoranthene 637 U
50-32-8 Benzo[a]pyrene 637 U
193-39-5 lndeno[1,2,3-cd]pyrene 637 U
53-70-3 Dibenz[a,h]anthracene 637 U
191-24-2 Benzo[g,h,i]perylene 637 U
110-86-1 Pyridine 637 U
62-75-9 n-N'rtrosodimethylamine 637 U
62-53-3 Aniline 637 U
58-90-2 2,3,4,6-Tetrachlorophenol 637 U
103-33-3 Diphenyidiazene 637 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample,
D Concentration value is from dilution analysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 2 of 2 FORM I ver (3/19/2010)



Southwest Research Institute 

System Monitoring Compound Recovery

Project: 12474.05.00X Case: QXP02220X40 SDG: 436192

Sample ID
SMC1
(NBZ)

SMC2
(FBP)

SMC3
(TPH)

SMC4
(PHL) Out

SMB 12JUL10BLK ; 70 72 1 89 i 71 i 0
PW201-SVOC-1 ( 59 1 62 75 63 I 0
PW201-SVOC-2 1 55 56 66 62 ! 0
PW201-SVOC-3 1 47 46 51 i 54 0
PW201-SVOC-4 ! 57 65 82 62 0
PW205-SVOC-1 45 1 56 1 76 ! 2* i 1
PW201-SVOC-1 MS 1 58 62 76 1 64 0
PW201-SVOC-1 MSD ! 60 62 68 ! 65 0
LCS 12JUL10LCS 1 59 58 : 60 ! 59 0
SMB 13JUL10BLK 71 72 i 75 75 0
PW201-SVOC-5 61 1 54 ! 56 58 0
PW204-SVOC-1 1 54 55 i 77 60 ! 0
LCS 13JUL10LCS 68 68 I 70 71 0

j 1 i! !
:

1 !
1

i
1 ;

________________________ ____________1 !
1

1 i

! 1
i i i i
! I ! ‘ i
; i ' , (
: ! i____________ ^____________ S
i 1 i !
;

: i ^ ^

; i i
i : '

1
!

i

QC Limits
SMC1 (NBZ) = Nitrobenzene-d5
SMC2 (FBP) = 2-Fluorobiphenyl
SMC3 (TPH) = Terphenyl-d14
SMC4 (PHL) = Phenol-d5
* Values outside contract required QC Limits

(23-120)
(30-115)
(18-137)
(24-113)

Comments

FORM ll-A
Printed: 16 Jul2010 17:14:03 

ver (3/19/2010)



Southwest Research Institute 

System Monitoring Compound Recovery

Project: 12474.05.00X Case: QXP02220X40 SDG: 436192

Sample ID
SMC1
(NBZ)

SMC2
(FBP)

SNIC3
(TPH)

SMC4
(PHL) Out

SMB 12JUL10 BLK ' 70 72 ! 89 71 1 0
PW201-SVOC-1 i 59 I 62 1 75 63 i 0
PW201-SVOC-2 ; 55 1 56 1 66 62 1 0
PW201-SVOC-3 ' 47 46 '51 ! 54 1 0
PW201-SVOC-4 ' 57 65 ! 82 ,62 : 0
PW205-SVOC-1 ! 45 56 i 76 2* ! 1
PW201-SVOC-1 MS 1 58 62 76 ! 64 : 0
PV\/201-SVOC-1 MSD ■ 60 62 68 : 65 ! 0
LCS 12JUL10LCS 59 I 58 60 i 59 i 0
SMB 13JUL10BLK 71 i 72 75 75 ! 0
PW201-SVOC-5 1 61 54 56 58 1 0
PW2D4-SVOC-1 1 54 55 77 60 0
LCS 13JUL10LCS ! 68 1 68 70 '71 1 0

!
1

;
I ’ i J
1 i ; 1
i
1 1 !
I 1 ; i

; 1 !

i 1 i i !
1 j 1 i
; i 1 !
i : i '

: 1

)
1 1 1

i
1 i

I
i

i i

1
2
3
4
5
6
7
8 
9

10
11
12
13

QC Limits
SMC1 (NBZ) = Nitrobenzene-d5
SMC2 (FBP) = 2-Fluorobiphenyl
SMC3 (TPH) = Terphenyl-d14
SMC4 (PHL) = Phenol-d5
* Values outside contract required QC Limits

(23-120)
(30-115)
(18-137)
(24-113)

Comments

FORM ll-A
Pnnted: 16 Jui2010 17:14 03 

ver (3/19/2010)



Waste Stream Number: PW - 202

Waste Stream Title: Soil



■^W '^02

’'r.U S.M. STOLLER CORP.

INORGANIC ANALYSES DATA SHEET
STOL SAMPLE NO.

PW202-MET-1 I
Lab Name: SOUTHWEST_RESEARCH_INSTIT Contract:12474.05.OOX|

Lab Code: SWRI Task Ord:100710-2 SRRNo.: 41538 SDGNo.: 436192

Matrix (soil/water): SZ_ 

Level (low/med): LOW 

% Solids:

Lab Sample ID: 436213 

Date Received: 07/10/10

100.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before: 

Color After: 

Comments:

I
CAS No. 1 Analyte |Concentration|C| Q

1 1 II
IM 1
1 1

7440-38-2 lArsenic 1 14.51 1 1 P 1
7440-39-3 iBarium 1 36.81 1 1 P 1
7440-43-9 1 Cadmium | 0.4 3 1 U 1 IP 1
7440-47-3 1 Chromium 1 11.21 1 1 P 1
7439-92-1 ILead i 9.21 1 * 1 P 1
7439-97-6 !Mercury 1 0.020IUI iCVl
7782-49-2 i Selenium ! 0.85IUI 1 P 1
7440-22-4 1 Silver | 0.43IUI 1 P 1

I

Clarity Before: 

Clarity After:

Texture: 

Artifacts;

FORM I - IN QXP02220X40



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code; SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ED
Lab

System ID
Technetium-99 
Result (pCi/g) 0

TPU
(pCi/g)

Rhl03 Internal 
Std Rec

Date
Analyzed

Prep Blank pbwgl2cm3 0.0195 U 1.25 69.6% 07/14/10
Lab Control Icswgl2cm4 92.6 15.6 91.6% 07/14/10

True Value — 100 — —
Recovery — 92.6% — —

Prep Blank 2 pbwgl3cml -0.0844 u 1.25 46.4% 07/14/10
Lab Control 2 lcswgl3cml 90.3 15.4 86.1% 07/14/10

True Value — 100 — — —
Recovery — 90.3% — —

PW201-RAD-1 436196 3.04 1.28 62.9% 07/14/10
Duplicate result 436196D 3.49 1.27 71.1% 07/14/10
RPD — 13.8% — — —
Spike result 436196S 95.0 15.6 99.5% 07/14/10
Spike added — 99.3 —
Recovery — 92.6% — — —
Spike Duplicate result 436196SD 96.4 15.7 101% 07/14/10
Spike added — 99.3 — —
Recovery — 94.0% —

PW201-RAD-2 436197 7.62 1.43 81.9% 07/14/10
PW201-RAD-3 436198 6.94 1.43 80.7% 07/14/10
PW201-RAD-4 436199 0.393 u 1.16 73.7% 07/14/10
PW202-RAD-1 436214 6.13 1.35 85.1% 07/14/10
PW205-RAD-1 436217 1580 158 114% 07/14/10
PW207-RAD-1 436222 234 23.4 82.6% 07/14/10
PW201-RAD-5 436601 7.66 1.43 55.5% 07/14/10
PW204-RAD-1 436607 27.6 5.93 48.6% 07/14/10

Reporting Limit;
Q - data qualifier code.

2.50 pCi/g

lofl
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR #: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Lab Total Uranium TPU U236 Internal
Sample ID System ID Result (ug/g) 0 (ug/g) Std Rec
Prep Blank pbwgl2cm4 0.00153 U 0.00101 72.1%
Lab Control Icswgl2cm5 7.90 0.790 84.3%

True Value — 7.48 —
Recoveiy — 105.6% — —

Prep Blank 2 pbwgI2cm5 0.00642 0.00210 72.0%
Lab Control 2 IcswgI2cm7 15.3 1.53 86.6%

True Value — 15.0 — —
Recovery — 102.0% — —

Prep Blank 3 pbwgl2cm2 0.000316 u 0.00200 113%
Lab Control 3 Icswgl2cm2 15.4 1.54 80.2%

True Value — 15.0 —
Recovery — 102.7% —

Prep Blank 4 pbwgI3cm2 0.000348 u 0.00100 66.7%
Lab Control 4 Icswgl3cm2 7.95 0.795 83.1%

True Value — 7.48 — —
Recovery — 106.3% — —

PW201-RAD-1 436196 4.11 0.412 86.1%
Duplicate result 436196D 4.41 0.441 86.3%
RPD — 7.04% — —
Spike result 436196S 12.9 1.29 85.2%
Spike added — 7.05 —
Recovery — 124.7% —
Spike Duplicate result 436196SD 10.9 1.09 84.2%
Spike added — 7.26 —
Recovery — 93.5% —

PW201-RAD-2 436197 0.0957 0.00963 62.0%
PW201-RAD-3 436198 0.0283 0.00298 61.7%
PW201-RAD-4 436199 0.199 0.0199 61.8%
PW202-RAD-1 436214 3.47 0.347 71.0%
PW205-RAD-1 436217 186 18.6 86.0%
PW207-RAD-1 436222 2.52 0.253 67.7%
PW201-RAD-5 436601 0.0158 0.00183 47.2%
PW204-RAD-1 436607 4950 495 85.6%

Reporting Limit:
Q - data qualifier code.

0.002 ug/g

lof6
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
238u

Result (pCi/g) Q
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.000516 U 0.000340 72.1%
Lab Control Icswgl2cm5 2.63 0.263 84.3%

True Value — 2.50
Recovery — 105.2% — —

Prep Blank 2 pbwgl2cm5 0.00215 0.000706 72.0%
Lab Control 2 Icswgl2cm7 5.09 0.509 86.6%

True Value 5.01 — —
Recovery 101.6% —

Prep Blank 3 pbwgl2cm2 0.0000918 U 0.000672 113%
Lab Control 3 Icswgl2cm2 5.14 0.514 80.2%

True Value 5.01 —
Recovery — 102.6%

Prep Blank 4 pbwgl3cm2 0.000103 u 0.000336 66.7%
Lab Control 4 Icswgl3cm2 2.65 0.265 83.1%

True Value 2.50 — —
Recovery — 106.0% — —

PW201-RAD-1 436196 1.37 0.137 86.1%
Duplicate result 436196D 1.47 0.147 86.3%
RPD 7.04% — —
Spike result 436196S 4.29 0.429 85.2%
Spike added 2.35 — —
Recovery 124.3% —
Spike Duplicate result 436196SD 3.62 0.362 84.2%
Spike added 2.42 — —
Recovery 93.0% — —

PW201-RAD-2 436197 0.0320 0.00322 62.0%
PW201-RAD-3 436198 0.00938 0.000992 61.7%
PW201-RAD-4 436199 0.0663 0.00664 61.8%
PW202-RAD-1 436214 1.16 0.116 71.0%
PW205-RAD-1 436217 61.2 6.12 86.0%
PW207-RAD-1 436222 0.836 0.0836 67.7%
PW201-RAD-5 436601 0.00527 0.000611 47.2%
PW204-RAD-1 436607 1651 165 85.6%

Reporting Limit:
Q - data qualifier code.

0.000672 pCi/g

2 of 6
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix; SZ

SRR#; 41538, 41570

Task Order#: 100710-2,100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#; QXP02220X40 

Date Received; 07/10/10,07/13/10 

SDG; 436192

Sample ID
Lab

System ID
236u

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.0572 U 0.0812 79.0%
Lab Control Icswgl2cm6 1170 117 86.5%

True Value — 1050 —
Recovery — 111.4% —

Prep Blank 2 pbwgl2cm5 0.00259 u 0.162 76.3%
Lab Control 2 Icswgl2cm8 2150 215 85.0%

True Value — 2090
Recovery — 102.9%

Prep Blank 3 pbwgl2cm2 0.00951 u 0.162 79.5%
Lab Control 3 Icswgl2cm3 2130 213 91.2%

True Value — 2090 — —
Recovery 101.9% — —

Prep Blank 4 pbw'gl3cm2 0.00948 u 0.0810 78.0%
Lab Control 4 Icswgl3cm3 1110 111 89.5%

True Value — 1050 —
Recovery 105.7% — —

PW201-RAD-1 436196 0.0339 u 0.0801 97.6%
Duplicate result 436196D 0.0150 u 0.0805 93.0%
RPD 0.00% — —
Spike result 436196S 1120 112 84.5%
Spike added — 1040 —
Recovery 107.7% —
Spike Duplicate result 436196SD 1110 Ill 83.1%
Spike added — 1020 — —
Recovery — 108.8% — —

PW201-RAD-2 436197 0.0289 u 0.0811 61.5%
PW201-RAD-3 436198 0.00521 u 0.0770 64.2%
PW201-RAD-4 436199 0.0187 u 0.0785 61.7%
PW202-RAD-1 436214 0.0752 u 0.159 85.7%
PW205-RAD-1 436217 0.741 0.170 47.5%
PW207-RAD-1 436222 0.0522 u 0.159 113%
PW201-RAD-5 436601 0.0415 u 0.0746 43.8%
PW204-RAD-1 436607 0.420 0.164 34.8%

Reporting Limit:
Q - data qualifier code.

0.162 pCi/g

3 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2,100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
235u

Result (pCEg) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Percent
235U

Prep Blank pbwgl2cm4 0.0000106 U 0.000270 72.1% NC
Lab Control Icswgl2cm5 0.118 0.0130 84.3% NA

True Value 0.115 — — —
Recovery 102.6% — —

Prep Blank 2 pbwgl2cm5 0.0000932 u 0.000540 72.0% NC
Lab Control 2 Icswgl2cm7 0.224 0.0249 86.6% NA

True Value — 0.229 — — —
Recoveiy — 97.8% — — —

Prep Blank 3 pbwgl2cm2 0.0000867 u 0.000540 113% NC
Lab Control 3 Icswgl2cm2 0.241 0.0264 80.2% NA

True Value 0.229 — — —
Recovery — 105.2%

Prep Blank 4 pbwgl3cm2 0.0000702 u 0.000270 66.7% NC
Lab Control 4 Icswgl3cm2 0.120 0.0132 83.1% NA

True Value — 0.115 — — —
Recovery — 104.3%

PW201-RAD-1 436196 0.0787 N 0.00831 86.1% 0.886%
Duplicate result 436196D 0.0865 0.00906 86.3% 0.907%
RPD — 9.44% 2.34%
Spike result 436196S 0.228 N 0.0234 85.2% NA
Spike added — 0.108 — — —
Recovery — 138.2%
Spike Duplicate result 436196SD 0.178 0.0186 84.2% NA
Spike added — 0.112 — —
Recovery — 88.7% — — —

PW201-RAD-2 436197 0.00116 N 0,000294 62.0% 0.562%
PW201-RAD-3 436198 0.000738 N 0.000268 61.7% 1.20%
PW201-RAD-4 436199 0.00310 N 0.000406 61.8% 0.719%
PW202-RAD-1 436214 0.0524 N 0.00535 71.0% 0.700%
PW205-RAD-1 436217 7.44 N 0.751 86.0% 1.85%
PW207-RAD-1 436222 0.0775 N 0.00782 67.7% 1.42%
PW201-RAD-5 436601 0.000322 UN 0.000251 47.2% <12.5%
PW204-RAD-1 436607 82.7 N 8.68 85.6% 0.772%
Reporting Limit: 0.000540 pCi/g
Q - data qualifier code.
NA - Not Applicable
NC - NC indicates that the total uranium concentration is too low to calculate %U235.

4 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538,41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

234y

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

StdRec
Prep Blank pbwgl2cm4 -0.109 U 0.311 95.5%
Lab Control Icswgl2cm5 2.37 0.391 74.8%

True Value 2.41 — —
Recovery — 98.3% —

Prep Blank 2 pbwgl2cm5 -0.145 u 0.620 75.3%
Lab Control 2 Icswgl2cm7 4.42 0.762 76.0%

True Value — 4.81 —
Recovery — 91.9% — —

Prep Blank 3 pbwgl2cm2 -0.408 u 0.621 78.1%
Lab Control 3 Icswgl2cm2 4.49 0.765 74.2%

True Value — 4.81 — —
Recovery 93.3% — —

Prep Blank 4 pbw’gl3cm2 -0.424 u 0.314 75.0%
Lab Control 4 Icswgl3cm2 2.16 0.379 88.2%

True Value — 2.41 — —
Recovery — 89.6%

PW201-RAD-1 436196 1.67 N 0.351 70.7%
Duplicate result 436196D 1.66 0.352 74.2%
RPD — 0.60% —
Spike result 436196S 4.86 N 0.568 77.1%
Spike added 2.27 — —
Recovery — 140.5% —
Spike Duplicate result 436196SD 3.89 0.492 73.5%
Spike added — 2.33 — —
Recovery — 95.3% — —

PW201-RAD-2 436197 0.00825 UN 0.311 61.4%
PW201-RAD-3 436198 -0.0487 UN 0.297 63.0%
PW201-RAD-4 436199 0.152 UN 0.303 63.3%
PW202-RAD-1 436214 0.464 UN 0.612 65.2%
PW205-RAD-1 436217 181 N 18.1 66.5%
PW207-RAD-1 436222 0.460 UN 0.612 66.1%
PW201-RAD-5 436601 -0.273 UN 0.288 51.6%
PW204-RAD-1 436607 1360 N 136 82.6%

Reporting Limit:
Q - data qualifier code.

0.622 pCi/g
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538,41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
233u

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.038 u 0.482 99.1%
Lab Control Icswgl2cm5 105 10.5 80.7%

True Value — 95.9 — —
Recovery — 109.5%

Prep Blank 2 pbwgl2cm5 0.0891 U 0.965 84.5%
Lab Control 2 Icswgl2cm7 198 19.8 82.4%

True Value 192 — —
Recovery 103.1% — —

Prep Blank 3 pbwgl2cm2 0.12 u 0.965 91.8%
Lab Control 3 Icswgl2cm2 199 20.0 88.8%

True Value — 192 —
Recovery — 103.6% —

Prep Blank 4 pbwgl3cm2 0.0877 u 0.482 84.3%
Lab Control 4 Icswgl3cm2 106 10.6 81.4%

True Value — 95.9
Recovery 110.5% —

PW201-RAD-1 436196 0.457 u 0.480 112%
Duplicate result 436196D 0.590 u 0.484 116%
RPD — 0.00%
Spike result 436196S 97.4 10.0 101%
Spike added — 90.3 — —
Recovery 107.9% —
Spike Duplicate result 436196SD 99.4 10.2 99.4%
Spike added 93.0
Recovery — 106.9%

PW201-RAD-2 436197 0.13 u 0.482 65.5%
PW201-RAD-3 436198 0.0812 u 0.460 67.3%
PW201-RAD-4 436199 0.111 u 0.469 66.1%
PW202-RAD-1 436214 1.58 u 0.958 112%
PW205-RAD-1 436217 0.881 u 0.914 62.9%
PW207-RAD-1 436222 0.265 u 1.89 108%
PW201-RAD-5 436601 0.0745 u 0.444 50.5%
PW204-RAD-1 436607 0.125 u 0.472 33.2%

Reporting Limit:
Q - data qualifier code.

0.964 pCi/g
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pcj-^o:^ ^'<U K-701B
08/17/09 07:29 
IM21-01-WS Portsmouth Analytical Laboratory 

official Report

Page: 20 
X092040034

Customer Smpl Id: IM21-01-WS 
Project:2-17-X-701B QXP2218F2B 
Subproj Analyses:SOIL 
Customer:J A APPLEGATE

Matrix: SOIL
Protocol: NONE 
Status: APPROVED
Location:

Sampled: 07/21/09 15:10:00 
Received: 07/23/09 10:20:55 
Needed: 08/17/09 23:59:00 
Approved: 08/05/09 14:44:07

COCfr:

San^le Desc: 
Customer Comments; 
Lab Smpl Comments:

Analy Meth:SW846-8260B 
Prep Meth:

OC BatCh:QC09217035 Test:V0A-2 
Analyzed:07/29/09 16:25:00 J H STRICKLAND

Rpt Basis:Not Corrected 
Approver: F R MACHESKY

Date Approved 
08/05/09 14:41

Analyte Name Result +/- Unit Qual Fn LCR Dilu
Trichloroe thene 13000 ug/)cg c 2500 1

Comments; Surrogate Data: % Recovery Limits
Dibromo fluoromethane 91.0 78-110
Toluene-d8 100 70-12S
Bromofluorobenzene 111 79-114

HT CLF

QC Batch Comaents: PORTS was provided 500 ml amber glass wide-mouth jars containing approximately
200 g of sample preserved with approximately 250 ml of laethanol for 
SW846-82S0B (High Level Methanolic Extraction) analysis for TCE.

Dpon arrival at PORTS (per customer instructions) tlie sample jars were weighed 
to verify sample weight (which was provided by the customer). The sanples 
were t)»n agitated, with a linear agitator, for 30 minutes and reweighed 
con^paring the results to the original weight to chec)t if any sample loss 
occured. The customer described the above extraction tecdinique as a 
modification of SW84S-503S which is used for preparing solid samples 
containing high concentrations of TCE. The tce reporting limit of 200 ug/)tg 
(based on 200 g of sample) for this project is below PORTS typical reporting 
limit but above the detection limit. The RL's have been adjusted based on the 
weight of the san^le.

T)m samples were then introduced to the GC/M3 system by standard SW846-S030 
techniques and analyzed by SW846-8260B for TCE only.

Footnotes:

C - Method SW84E-5030A 'Purge-and-Trap”

OSEC PORTS Analytical Lab 
P.O. Box 628 Pi)ceton OH 45661 740-897-5702

Lab Director: Deborah K. Perez 
»»♦»• END OF REPORT *♦*•*
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Waste Stream Number: PW - 203

Waste Stream Title: Aqueous Liquids



01/19/03 12;B9 
2008-135

X- Cfoo Tonlt 4 I
PortaiDoutU Analytical Iialiozatcsy 

OCCicial Report

Page: H 
X08323d041

CustoIBS2: Sb©1 Id: EVSa2008-135 
Project: X-Ol-EC XVOOTASKS

Suiproj Analyses :IjI0UID 
Customer iC J MRmSD

Matrixt LI«nD 
Protocol: HOHB 
status: APPBOVEH
liocatlon:

Sanpledr H/18/08 09:00:00 
Secsived! ll/is/os'13:65:25 
Jfeeded: 12/1S/08 22:59:00 
Approved: 01/19/09 12:57:24

OXS:

Semple Oeas: 
coatomer coanienfcs: 
Iiab smpl Osrameats:

Aaaly Meth:SffB4«-7470A 
PtepMeth:

QC Satch:QCMg331018 Teat:BG7470A 
Analyzed: 11/21/Oa 00:00:00 1 E SHOOK

Spt Baaia :Kot Corrscced. 
Approver: K A tJAES

Date Approved 
11/2S/0S 11:5S

Analyte Mama 
Mercury

Result

10.0
+/- trnic

ng/li
Qual FU 
TI

ICR

10.0

Dilu

1
HI cse

taaly Hetb:SH846-3010A 
Prep Heth:

QO Batch:0O)a331t)12 Iest:MBIAM-PS2P 
Analysed:ii/19/0a 00:00:00 K A DAYS

Itpt Basls:K0t corrected 
Approver: k a days

Date Approved 
12/01/OS 12:33

Analy J4eth:OTS6S-S010S 
p Metai! S884S-3010A

QC HsCch:QC0633Sa43 Test:SH845-£01QB 
Analysed: 11/20/08 00:00:00 T E SHOOK

eBflla:iroc Corrected 
AKUrover: K A DAYS

Date Approved 
12/Ql/Oa 12:40

Analyte Name
Arsenic
Barium

CadffliuiB
Qvromium

Lead
Selenium
Silver

Result

1220
58
140
312
1300
3160
120

4/-

0
0
0
0
0
0
0

Unit

ug/D
ug/D

ug/D
ug/L

ug/L -
ug/L
ug/L

Qtal

U
U

V
3
•V
MJ
U

tea
1220

58
140
119 
1300 
31E0
120

Dilu

SO
SO
so
50
SO
50
50

jrr C3IF

EPA Qualifiers:
* - Di^licate analysis not within control limits.

B - Analyte result less than the Practical Quantitation timit (PQD and greater 
than or equal to the rostrument Detection Iiittiit <IDD).

H - Sample spike recovery not within control limits.

ir - Analyte analyzed for but undetected. Analyte result was below the Iiowest 
ConcenCratloa Eaported (lcr).



O '9/09 12:59 
’08-135 Portsfflouti Analytical laboratory 

Official Report

Page: 15 
X0ft323DS4I

analy (4&th: PORTS-Sbn.-staneard 
Pr^ Metb:

QC Batcb:QC08337043 lTest:SBIPPIBB 
Analyzed: 11/20/0S 00:00:00 C J MASHARD

Rpt Basis:KOt Corrected 
Approver: C J HKSHAED

Aralyte Maae Result t-f- Unit Qual Fn

Other SKIPP3D

ConoentB.- Sent to southwest Research Institute for SVOC analysis. Shipping order X-1330S.

Dilu

1

Date Approved 
01/19/09 12:49

3T CLP

Analy Math!Stt84S-3510C 
Prep Heth:

QC Batch:QC083S3022 Test:0RGB3Cr-PCB-l 
Analyzed: 11/20/OS 12:15:42 PR MACHESKf

Rpt Basis :Hot Corrected 
Approver: P R MACaESKT

Comments: OTIS SAMPLE FORMED A ISICK EMOLSIOH DDEIKS EXOTACKOH.

Data Approved 
12/30/08 12:37

Analy Meth:SH84S-3510C 
Prep Math:

QC Batch: QC09014029 Test:OaaBSE-PESTl 
Analyzed: 11/24/08'09:51:35 P % MACBRSRf

Rpt Basie :Not Corrected 
A^irover: F R MACHESKT

comaents: THIS sample formed a thick emolsiom dorims exotactiqi!|.

Data Approved 
01/14/09 07:55

.y Meth:S»84S-80B2 
Prep Methi SWS46-3510C

QC Batch :QC09006011 Test:PCB8082 
Analyzed: 11/20/08 21:11:00 F R HACHEBlCr

Rpt Basis:Not Corrected 
Approver: 5 H STRICKLfiMD

Analyte Mame Result */- Dnit Qual Fn LCR Dilu
Aroclor-1016 1.2 ug/L D 1,2 1
Aroclor-1221 1.2 ug/L U 1.2 1
AEOolor-1232 1.2 ug/L U 1.2 1
Aroclor-1242 1.2 ug/L d 1-2 1
Aroclor-1248 1.2 ng/L U 1.2 1
Aroclor-1254 3.8 ug/L 1.2 1
Aroclor-1260 47 ug/L J S S
Aroclor-lRSH 19 ug/L 6 5

Oommencs: The dilutions for this sample were analyzed with QA03161229M6D la which the 
2nd Aroclor 1260 cec recovery (1204) is above Che PORTS acceptance limit of 
1154 therefore the Aroclor 1260 result for this saaple will ha estimated

Date Aiproved 
01/08/09 11:34

HT CLF

The Aroclor 1260 matrix apiRe which was also diluted and analyzed with 
QA08161229M6D had a recovery of 207% which is above the PORTS acceptance limit 
of 129%.

The TCMX surrogate recovery and the Aroclor 1016 matrix ^ike recoveries were 
acceptable.



OX/X9/D9 12 >59 
*="■8112008-123 Portsmottth.AnalyeicaX lalsoratoxy 

Ofeicial Report

Pages 16 
20S3S20041

luaiy Meth:SWS«8-8081A 
Pr^ Metlli SWB4S-3510C

QC Batch SQC03014033 Test: PESWOBIA 
analyzed>01/02/09 02:33:00 P R HBiBSSKy

Rpt BasissKoc oorrected 
Approver: J It STRICKLMID

Date Approved 
01/13/09 08:32

Anayte Same Result +y- Onit QuaX Pn ICE DilU

chlordane 2.91 ug/L TO 2.91 1

Sntein 0.2$ ug/L TO 0.29 1
Kepcachlor 0.23 ug/L TO 0.29 X

H^taehlor ^oxide 0.29 ug/L TO 8.29 1
Lifidanet 0.29 ug/L TO 0.29 1
Methoxychlor <>.29 ug/L TO 0.29 1
Toxaphene 5.ai ug/L TO 5.81 1

HT 0.9

CoiBrentSt The followiig are the Matriie Spike Recoveries associated with this 
sai^let

Coopouna Recovery
Lindsma S7,9t

-Hsptashlar 47.8%
Heptachlor Epox se.4%
Endrin .23.0%
Methoxychlor 29. S%
Chlordane so. i%
Toraphene 42.2%

Acceptance Range 
75-108%
68-105%
82-108%
83-112%
77-112%
59-125%
44-124%

Matrix interferencea and detectahie aroclora resulted in poor 
chromatography.
Cie bracketing chlordane CCC recoveries (117%, 125%) are above tbs 
POETS acceptance range of 115%. Chlordane was not detected in this 
sample.

Analy Meth:SRB4S-82eOB 
Prep Meth:

QC Batch!QC0832S005 TestiVOA-2 
Analyzedt 11/19/08 00(00:00 R B KBEiET

Hpt Basis :Sat Corrected 
A^utover: J H STRICiCUBD

Date A^ipicved 
11/25/08 06:28

analyte Name Result */- Obit Qual Fn LCR DilU

1,1,1-Tri.chloroe thane 20 ug/L u a 20 10

1,1,2,2 -Tetrachlotoethane 20 ug/L N c 20 10
1,1,2-Trisdiloroethane 20 ns/I» y c 20 10

1, l-Dichloroethane 20 ug/L y c 20 10
1,1-DichloroBtbene 20 ug/L u c 20 10
1,2-Diehlcrobeneene 20 ug/L y c 20 10
1,2-Dicbloroethane 20 ug/L y c 20 10

1,2-Dime thylbenzene 20 ug/L y c 2D 10

1,3 tl,4)-Dimethylbenzene 20 ug/L y c 20 10
1,4-Dichlca:obeRzene 20 ug/L u c 20 10
2-ButanTOe 500 ug/L u c 500 10

4 -Methyl -2 -pentanone 500 ug/L y c 500 10

Acetone 500 ug/L y c 500 10

Benzene 20 ug/L TO c 20 10
Broaiodichlorcmethane 20 ug/L u c 20 10
Bromoform 20 ug/L y c 20 10

HT CLP



01/19/09 12;S9 
BVSR300S-135

analyte name
Bttxnomethaiie

Caxbon di$ul£ide
Caibon tetrachloride
Chlorobenzena
Cbloroechane
Chlocofozsi
Qiloromethane
Ubroinoohloroiaetbane
Efchyibearene

Hethylene eiilaride
CTetmchl oroethecs
Toiuene
Trichloroethsne
Trichloroflucroaechans 
Vinyl chloride 
ais-1,2 -Oldhloroethene 
cease-1,2-Dlchloroethette

EostBMOUCh Analytical teboxatozy 
Official Report

Result +/- Unit Qual Fn LCR Dilu
40 ug/L JU c 40 10
20 ug/L U c 20 10
30 ug/L C c 20 10
30 ug/L D c 20 10
40 ug/I, 0 c 40 10
20 ug/1 B c 20 10
40 ug/L O c 40 3.0
20 ug/L C c 20 10
20 ug/L U c 20 10
20 ug/L O c 20 10
20 ug/L U c 20 10
20 ug/L U c 20 10
20 ug/L U c 20 10
40 ug/L U c 40 10
10 ug/L 0 c 10 IQ
20 ug/L TO c 20 10
20 ug/L U c 20 10

Page: 17
xosiziooai

HT CLF

Comnentsi Bromoinethaae <3S.it). failed Che method criteria of <1S* RSD in the initial 
calibratioa and will ba’ estimated »j". ' '

dS'l, 2-dichloraathaoa (31.2t) failed the POSTS “good laboratory practice* of 
D in the. continoing calihratioti verification and will be estlnated "il".

Benzene exceeded the POSTS estabUshed nc^ier limit of list on the HS and HSU 
and will he estimated 'J“.

EPa Oualifiars:
J - Estimated value.
U - Analyte analysed for but undetected, 

cemeeaitratiaa Beported {LCBJ.
Analyte result was below the lowest

Bnaly Meth:EtasS-XPt-TS-S1723D 
Prep Keths

Analyte Kane 
Ali^ activity 
Beta activity

00 Batch: C3C0B325011 Test:A3-AC!T-G?C 
Analyzed:il/19/Oa 00:00:00 E H BAll

Result +/- Unit 
2.S2E-01 2.01E-D1 pCi/ml 
7.10B+00 5.29B-01 pCi/ml

BasiesNot Oorrected 
Approver: W R EAOGH

Qual Fn TPS KDA
2.02B-01 2.22B-01
S.SOE-01 2.4OE-01

Date ApTSoved 
11/20/08 08.-30

Deo Ivl 
7.03B-0 
1.08E-0

Analy Heth:PQRTS-XP4-TS-EL751Q 
Prep Heth: P<».TS-XP4-TS-E175Q3

Analyte Hane 
Americixim-241

QC Batch: QC08330027 Test:AlEBA-AM-AS 
Analysed: 11/24/08 17:14:34 3 J JAMES

Result
1.39SE-02

+/- Unit
1.974E-02 pCl/ml

Rpt BasissRot Corrected 
Approver: C B GOOD

Qual Rn TPB MDA
a 1.37SE-02 l.SSlB-02

Date Approved 
U/25/08 13i37

Dec i«a



01/1 s/09 12;SS 
(IS8-13S

■rm ^
Porbsmoatti TUialytlcal LSbozatcov 

OEJieial R^ort

Page: 18 
X0S3230041

Aaaly MethiPTOIS-XPi-TS-ELTSiQ 
5rsE> Heth: P0RTS-XP<-T5-KI.7505

QC Batch:QC0833Q02S ^rest:MPHR-HP-XS 
Analyzed: 11/21/08 17:16:37 3 J JAMES

Spb BaeistHot Corrected 
Approver: C D GOOD

Date Approved 
11/25/08 13:33

Analyte Haoe
Meptunium-237

Plutonium-238
Plutonium-239/240

Result

O.OOOE4>OQ
1,2750-02

1,9122-02

+/- Unit

O.OOOE+OO pCi/ml 
1.803B-02 pCi/ml 
2.208E-02 pci/ml

Qual Bto
U
U

U

TPS

1.2362- OA
1.SUE-02
2.222E-02

MDA
1.732S-Q2
1.727E-02

1.727E-02

Dec Lvl

Analy Meth:POBTS-XP4-TS-RIi7S10 QC BaCch:QCOB330032 Test:Al>PHA-U-AS Rpt SastaiTHat Corrected Date Approved
Prep Meth: PORTS-XP4-TS-R1.750S Analysed: 11/24/08 17:18:26 S J JAMES Approver: J J SISL3E 11/2 6/08 11:45

Anslyte Name Resnxe */- Unit Qcwl Pn TPE MDA Dee Lvl
Ur^BiUM-233/234 1.asSE-Ol 7.242E-02 pa/ml 7.622B-02 4.7SSB-02
Uranium-235 0.0OOB4OO O.OOOB+00 pCi/mi U 1.S30S-04 2.L74E-02
ttcsnium-236 O.O0QS4O0 O.OOOE+OO pCi/ml n 1.374E-04 1.9S2S-02
UrSuitm-23* 4.544E-02 3.435E-Q2 pd/ml

•

3.482E-02 1.739B-02

Analy Meth:P0E.TS-XP4-TS-Si750S 
Breg UetH:

QC Bat;Ch:QCaS32S021 Test:I!AD.pRSP 
Analyzed:ll/19/08 13:01:17 R M SALL

Basis :HoC Gcrrected 
Jttgarover: R K BALL

Dace Approved 
11/21/08 12:22

.y Meth: PORTS-XPI-TS-SLTSIO 
Pr^ Metii: PORTS-XP4-TS-EL7SOS

Analyte nene 
TecDnetiTjm-99

QC BatCilt:QC08329021 Te8t:TC39-ACT-lS 
Analyzed: 11/21/08 00:00:00 R K BAH

Resole

1.27B+01
+/- Unit

1.71E-01 pCi/mi

3^t Basis Correeced 
Approver: C D GOOD

Qual Pn TFE MDA
4.87E-01 3.66B-01

Date AKiroved 
11/25/08 14:12

Sec Dvl 
1.78B-0

Alialy MeCh:PORTS-XP4-TS-EL7510 
Prep Meth: PORTS-SP4-TS-EI.750S

Analyte Saae 
□caniun

QC aatchsQC0a330031 TestsTOTAL-B-AS 
Aitalyzea:ll/24/0B 00:00 :'00 S J JAMES

Resole */- 
1.352E-01

Unit
ug/mi

Ept Baiaiatliloc Corrected Date Approved.
Approver: J J SISLER n/26/08 11:43

Qual Bn. TPS MDA Deo Dvl

1.036E-01 6.272E-02

Aualy MBth:POETS-XP4-tS-RL7510 
Pr^ Hethi PQaTS-XPt-TS-RI.7S0S

Analyte Name 
Draf>itnn-235

QC 3atch:QC08330023 Te3t:D235-RT-AS 
Analyzed; 11/24/08 00:00:00 S J JAMES

Rpt Basis:MoC Corrected 
Approver: J J SISLSR

Result +/- 
O.OOOE+00

Unit 
wc S

Qual Fxi TPE MDA
O.OOOEtOO

pate Approved 
11/26/08 11:44

Dec Lvl

EDA OujOiCierg:
y . ipdicaees analyce/nuclide was analyzed £or, but not detected.
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A-3159 (^1^) □ Rush Sampline I
Need Samplmg by ‘ '1, %,o\□ RishAnalyrisNeed Ana^is by -d iSA£-

KikT^ SAACPUS LiOG SH£3£T
--------------------------------------------------------

RFDNiunber. 
■WML No.__ WMSNo..
SaimteLcaatioa X~7C)r>

EVSR

Number of Ccirtainras 7nAJ(j 
V7. Waste Stretin ID.

SanmlePeaeriotion ^Q-koA (J/^Tgg ^

USEPAIDCQde(s).
Contact Penopfst ■ "Pt 1A^6>C(tdli /»Ji
SuinectcdHazardous PcB I TC^ j

Brt. ^32t>lt7/^D

OGRU. (Note TID aiipiicatiM oa COQ

Mraainm ^/. XsJofic Tc i/

SoiveiSs: FOOl.
Scdwnir. Volatiles.

Rm.
SV/BN.

ANALYSES REQUESTED
%U-233_____ _________ Grtm Alnha y

______ POOS F004^
___________ VOC_______SV/A.

7HOS
OioasBett. 

_ P00S_
_ VOX_

BCRAMetah: Direct Cd. Cr. H>, Aj. As. Ife Sc)____
Fitf l-ffcj ^

PCS Flash FoistFiddpH.
V<dadles t/

»/ Conosiwiy.

NPDES Metals (Cu, Fc. M. ZrO 
SIWBN SMOC. SV/A.

Sample Khmhm ^ R^Q^b%~}3S

Sample Date // / / 0^

SampieUeiEa; Liotud bC Solid_

Odor: Straae.

FIELD SAMFUNG NOTES

M3d.
Description of coBtests-. Li^jiA. co/u^.sA

Sample Tin
_____ Sliidgc____
None

0300

Field pH. Kl Inst#

SampiiaePcto:.
Sample DesTwation- X-710.

Sample Type: Grab. Coavomte.
Eqripniem and MeOn 
SaeandNmriberofOontainers/Ptesetvathes 
SraamfeofSamplen /
Reid Obfetvariana/ObKrvcr. 
OOCNo.
Notes ________________

Waste Mend QAAK: OYes/D No X-710 QA/QC.

CSmRH)TOK 
SJGK«!URE__^ 
DATE ■ tinimmirsm



Waste Stream Number: PW - 204

Waste Stream Title; Combustible
Liquids



S Uxs+c S.M. STOLLER CORP.

1
INORGANIC ANALYSES DATA SHEET

STOL SAMPLE NO.

PW204-MET-1
Lab Name: SOUTHWEST_RESEARCH_INSTIT Contract:12474.05.OOX1

Lab Code; SWRI Task Ord;100710-2 SRRNo.: 41538 SDG No.: 436192

Matrix (soil/water) : S2___

Level (low/med): LOW 

% Solids: 100.0

Lab Sample ID: 436606 

Date Received: 07/13/10

Concentration Units (ug/L or mg/kg dry weight): MG/KG

ICAS No.
1 1 II
1 Analyte |Concentration|C| Q
1 1 II

1 1 
IM !
1 1

17440-38-2 1 Arsenic | 1.21 1 1 P !
17440-39-3 1 Barium 1 8.21 1 1 P 1
17440-43-9 1 Cadmium | 3.61 1 1 P 1
17440-47-3 1 Chromium | 15.71 1 IP 1
17439-92-1 iLead i 7.51 1 * 1 P 1
17439-97-6 1 Mercury 1 0.020IUI 1 CV|
17782-49-2 1 Selenium ! o o a 1 P 1
! 7440-22-4 1 Silver | 0.45|U| 1 P 1

1 1 1 1 1 1
1 1 ! 1 1 1

I 1 1 1
1 1 1 1 1 1
1 1 i 1 1 I

1 1 1 1 1 1 !
1 1 1 1 1 1
1 i 1 1 1 1
1 1 1 1 1 !
1 1 1 1 1 1

1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 i 1
1 1 1 1 1 1
1 1 1 1 1 1

Color Before: 

Color After: 

Comments:

Clarity Before: 

Clarity After;

Texture: 

Artifacts:

FORM I - IN QXP02220X40



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client; S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG; 436192

Sample ID
Lab

System ID
Technetium-99 
Result (pCi/g) 0

TPU
(pCi/g)

Rhl03 Internal 
Std Rec

Date
Analyzed

Prep Blank pbwgl2cm3 0.0195 u 1.25 69.6% 07/14/10
Lab Control Icswgl2cm4 92.6 15.6 91.6% 07/14/10

True Value — 100 — —
Recovery — 92.6% —

Prep Blank 2 pbwglScml -0.0844 u 1.25 46.4% 07/14/10
Lab Control 2 lcswgl3cml 90.3 15.4 86.1% 07/14/10

True Value — 100 — —
Recovery — 90.3% — —

PW201-RAD-1 436196 3.04 1.28 62.9% 07/14/10
Duplicate result 436196D 3.49 1.27 71.1% 07/14/10
RPD 13.8%
Spike result 436196S 95.0 15.6 99.5% 07/14/10
Spike added — 99.3 —
Recovery — 92.6% — —
Spike Duplicate result 436196SD 96.4 15.7 101% 07/14/10
Spike added 99.3 — —
Recovery — 94.0% — —

PW201-RAD-2 436197 7.62 1.43 81.9% 07/14/10
PW201-RAD-3 436198 6.94 1.43 80.7% 07/14/10
PW201-RAD-4 436199 0.393 u 1.16 73.7% 07/14/10
PW202-RAD-1 436214 6.13 1.35 85.1% 07/14/10
PW205-RAD-1 436217 1580 158 114% 07/14/10
PW207-RAD-1 436222 234 23.4 82.6% 07/14/10
PW201-RAD-5 436601 7.66 1.43 55.5% 07/14/10
PW204-RAD-1 436607 27.6 5.93 48.6% 07/14/10

Reporting Limit:
Q - data qualifier code.

2.50 pCLg

lofl
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: SM. StoUer Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
Total Uranium 
Result (ug/g) Q

TPU
(ug/g)

U236 Internal 
Std Rec

Prep Blank pbwgl2cm4 0.00153 U 0.00101 72.1%
Lab Control Icswgl2cm5 7.90 0.790 84.3%

True Value — 7.48
Recovery 105.6% —

Prep Blank 2 pbwgl2cm5 0.00642 0.00210 72.0%
Lab Control 2 Icswgl2cm7 15.3 1.53 86.6%

True Value 15.0 —
Recovery — 102.0% — —

Prep Blank 3 pbwgl2cm2 0.000316 U 0.00200 113%
Lab Control 3 Icswgl2cm2 15.4 1.54 80.2%

True Value 15.0 — —
Recovery — 102.7% — —

Prep Blank 4 pbwgl3cm2 0.000348 u 0.00100 66.7%
Lab Control 4 Icswgl3cm2 7.95 0.795 83.1%

True Value 7.48 — —
Recovery — 106.3% — —

PW201-RAD-1 436196 4.11 0.412 86.1%
Duplicate result 436196D 4.41 0.441 86.3%
RPD — 7.04% — —
Spike result 436196S 12.9 1.29 85.2%
Spike added — 7.05 — —
Recovery — 124.7% — —
Spike Duplicate result 436196SD 10.9 1.09 84.2%
Spike added 7.26 —
Recovery — 93.5% —

PW201-RAD-2 436197 0.0957 0.00963 62.0%
PW201-RAD-3 436198 0.0283 0.00298 61.7%
PW201-RAD-4 436199 0.199 0.0199 61.8%
PW202-RAD-1 436214 3.47 0.347 71.0%
PW205-RAD-1 436217 186 18.6 86.0%
PW207-RAD-1 436222 2.52 0.253 67.7%
PW201-RAD-5 436601 0.0158 0.00183 47.2%
PW204-RAD-1 436607 4950 495 85.6%

Reporting Limit:
Q - data qualifier code.

0.002 ug/g

lof6
This report may not be reproduced except in its entirety without the written approval of SwJtl.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538,41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
238u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.000516 u 0.000340 72.1%
Lab Control Icswgl2cm5 2.63 0.263 84.3%

True Value 2.50 — —
Recovery — 105.2% — —

Prep Blank 2 pbwgl2cm5 0.00215 0.000706 72.0%
Lab Control 2 Icswgl2cm7 5.09 0.509 86.6%

True Value — 5.01
Recoveiy 101.6% —

Prep Blank 3 pbwgl2cm2 0.0000918 u 0.000672 113%
Lab Control 3 Icswgl2cm2 5.14 0.514 80.2%

True Value 5.01 —
Recovery — 102.6% —

Prep Blank 4 pbwgl3cm2 0.000103 u 0.000336 66.7%
Lab Control 4 Icswgl3cm2 2.65 0.265 83.1%

True Value — 2.50 — —
Recovery — 106.0% —

PW201-RAD-1 436196 1.37 0.137 86.1%
Duplicate result 436196D 1.47 0.147 86.3%
RPD — 7.04% — —
Spike result 436196S 4.29 0.429 85.2%
Spike added 2.35 —
Recovery 124.3% —
Spike Duplicate result 436196SD 3.62 0.362 84.2%
Spike added 2.42 — —
Recovery — 93.0% —

PW201-RAD-2 436197 0.0320 0.00322 62.0%
PW201-RAD-3 436198 0.00938 0.000992 61.7%
PW201-RAD-4 436199 0.0663 0.00664 61.8%
PW202-RAD-1 436214 1.16 0.116 71.0%
PW205-RAD-1 436217 61.2 6.12 86.0%
PW207-RAD-1 436222 0.836 0.0836 67.7%
PW201-RAD-5 436601 0.00527 0.000611 47.2%
PW204-RAD-1 436607 1651 165 85.6%

Reporting Limit:
Q - data qualifier code.

0.000672 pCi/g

2 of 6
This report may not be reproduced except in its entirety without the written approval of SwRJ.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

236y

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.0572 u 0.0812 79.0%
Lab Control Icswgl2cm6 1170 117 86.5%

True Value — 1050 — —
Recovery — 111.4% — —

Prep Blank 2 pbwgl2cm5 0.00259 u 0.162 76.3%
Lab Control 2 Icswgl2cm8 2150 215 85.0%

True Value — 2090 — —
Recovery — 102.9% —

Prep Blank 3 pbwgl2cm2 0.00951 u 0.162 79.5%
Lab Control 3 Icswgl2cm3 2130 213 91.2%

True Value — 2090 —
Recovery 101.9% — —

Prep Blank 4 pbwgl3cm2 0.00948 u 0.0810 78.0%
Lab Control 4 Icswgl3cm3 1110 111 89.5%

True Value — 1050
Recovery 105.7% —

PW201-RAD-1 436196 0.0339 u 0.0801 97.6%
Duplicate result 436196D 0.0150 u 0.0805 93.0%
RPD 0.00% —
Spike result 436196S 1120 112 84.5%
Spike added — 1040 — —
Recovery — 107.7%
Spike Duplicate result 436196SD 1110 Ill 83.1%
Spike added — 1020 —
Recovery — 108.8% — —

PW201-RAD-2 436197 0.0289 u 0.0811 61.5%
PW201-RAD-3 436198 0.00521 u 0.0770 64.2%
PW201-RAD-4 436199 0.0187 u 0.0785 61.7%
PW202-RAD-1 436214 0.0752 u 0.159 85.7%
PW205-RAD-1 436217 0.741 0.170 47.5%
PW207-RAD-1 436222 0.0522 u 0.159 113%
PW201-RAD-5 436601 0.0415 u 0.0746 43.8%
PW204-RAD-1 436607 0.420 0.164 34.8%

Reporting Limit:
Q - data qualifier code.

0.162 pCi/g

3 of 6
This report may not be reproduced except in its entirety without the written approval of SwRJ.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
235u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Percent
235U

Prep Blank pbwgl2cm4 0.0000106 U 0.000270 72.1% NC
Lab Control Icswgl2cm5 0.118 0.0130 84.3% NA

True Value — 0.115 —
Recovery — 102.6% —

Prep Blank 2 pbwgl2cm5 0.0000932 u 0.000540 72.0% NC
Lab Control 2 Icswgl2cm7 0.224 0.0249 86.6% NA

True Value — 0.229
Recovery — 97.8% — — —

Prep Blank 3 pbwgl2cm2 0.0000867 u 0.000540 113% NC
Lab Control 3 Icswgl2cm2 0.241 0.0264 80.2% NA

True Value — 0.229 — — —
Recovery 105.2% — — —

Prep Blank 4 pbwgl3cm2 0.0000702 u 0.000270 66.7% NC
Lab Control 4 Icswgl3cm2 0.120 0.0132 83.1% NA

True Value — 0.115 — —
Recovery 104.3% — —

PW201-RAD-1 436196 0.0787 N 0.00831 86.1% 0.886%
Duplicate result 436196D 0.0865 0.00906 86.3% 0.907%
RPD — 9.44% — — 2.34%
Spike result 436I96S 0.228 N 0.0234 85.2% NA
Spike added 0.108 — — —
Recovery — 138.2%
Spike Duplicate result 436196SD 0.178 0.0186 84.2% NA
Spike added 0.112
Recovery — 88.7% —

PW201-RAD-2 436197 0.00116 N 0.000294 62.0% 0.562%
PW201-RAD-3 436198 0.000738 N 0.000268 61.7% 1.20%
PW201-RAD-4 436199 0.00310 N 0.000406 61.8% 0.719%
PW202-RAD-1 436214 0.0524 N 0.00535 71.0% 0.700%
PW205-RAD-1 436217 7.44 N 0.751 86.0% 1.85%
PW207-RAD-1 436222 0.0775 N 0.00782 67.7% 1.42%
PW201-RAD-5 436601 0.000322 UN 0.000251 47.2% <12.5%
PW204-RAD-1 436607 82.7 N 8.68 85.6% 0.772%
Reporting Limit: 0.000540 pCi/g
Q - data qualifier code.
NA - Not Applicable
NC - NC mdicates that the total uranium concentration is too low to calculate %U235.

4 of 6
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

234^

Result (pCi/g) 0
TPU

(pCi/g)
U23 6 Internal 

Std Rec
Prep Blank pbwgl2cm4 -0.109 U 0.311 95.5%
Lab Control Icswgl2cm5 2.37 0.391 74.8%

True Value 2.41
Recovery 98.3% —

Prep Blank 2 pbwgl2cm5 -0.145 u 0.620 75.3%
Lab Control 2 Icswgl2cm7 4.42 0.762 76.0%

True Value 4.81 —
Recovery 91.9% —

Prep Blank 3 pbwgl2cm2 -0.408 u 0.621 78.1%
Lab Control 3 Icswgl2cm2 4.49 0.765 74.2%

True Value — 4.81 —
Recovery — 93.3% — —

Prep Blank 4 pbwgl3cm2 -0.424 u 0.314 75.0%
Lab Control 4 Icswgl3cm2 2.16 0.379 88.2%

True Value — 2.41
Recovery — 89.6% — —

PW201-RAD-1 436196 1.67 N 0.351 70.7%
Duplicate result 436196D 1.66 0.352 74.2%
RPD — 0.60% — —
Spike result 436196S 4.86 N 0.568 77.1%
Spike added 2.27 —
Recovery — 140.5% — —
Spike Duplicate result 436196SD 3.89 0.492 73.5%
Spike added — 2.33 —
Recovery 95.3% — —

PW201-RAD-2 436197 0.00825 UN 0.311 61.4%
PW201-RAD-3 436198 -0.0487 UN 0.297 63.0%
PW201-RAD-4 436199 0.152 UTsl 0.303 63.3%
PW202-RAD-1 436214 0.464 UN 0.612 65.2%
PW205-RAD-1 436217 181 N 18.1 66.5%
PW207-RAD-1 436222 0.460 UN 0.612 66.1%
PW201-RAD-5 436601 -0.273 UN 0.288 51.6%
PW204-RAD-1 436607 1360 N 136 82.6%

Reporting Limit;
Q - data qualifier code.

0.622 pCi/g

5 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code; SwRI

Matrix; SZ

SRR #: 41538, 41570

Task Order#: 100710-2,100713-3

Client; SM. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received; 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ED
233u

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.038 u 0.482 99.1%
Lab Control Icswgl2cm5 105 10.5 80.7%

True Value — 95.9 —
Recovery 109.5% —

Prep Blank 2 pbwgl2cm5 0.0891 u 0.965 84.5%
Lab Control 2 Icswgl2cm7 198 19.8 82.4%

True Value — 192 —
Recovery — 103.1%

Prep Blank 3 pbwgl2cm2 0.12 u 0.965 91.8%
Lab Control 3 Icswgl2cm2 199 20.0 88.8%

True Value — 192 — —
Recovery — 103.6% — —

Prep Blank 4 pbwgl3cm2 0.0877 u 0.482 84.3%
Lab Control 4 Icswgl3cm2 106 10.6 81.4%

True Value — 95.9 —
Recovery — 110.5% —

PW201-RAD-1 436196 0.457 u 0.480 112%
Duplicate result 436196D 0.590 u 0.484 116%
RPD 0.00% — —
Spike result 436196S 97.4 10.0 101%
Spike added — 90.3
Recovery — 107.9% — —
Spike Duplicate result 436196SD 99.4 10.2 99.4%
Spike added — 93.0 —
Recovery — 106.9% — —

PW201-RAD-2 436197 0.13 u 0.482 65.5%
PW201-RAD-3 436198 0.0812 u 0.460 67.3%
PW201-RAD-4 436199 0.111 u 0.469 66.1%
PW202-RAD-1 436214 1.58 u 0.958 112%
PW205-RAD-1 436217 0.881 u 0.914 62.9%
PW207-RAD-1 436222 0.265 u 1.89 108%
PW201-RAD-5 436601 0.0745 u 0.444 50.5%
PW204-RAD-1 436607 0.125 u 0.472 33.2%

Reporting Limit;
Q - data qualifier code.

0.964 pCi/g

6 of 6
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SOUTHWEST RESEARCH INSTITUTE
Method 8260B Medium Soil Data Reporting Form

Client; S.M. Stoller Client Sample ID; PW204-VOC-1 Project Number 12474.05.00X
Case; QXP02220X40 System ID; 436611 Instrument; REVEILLE
SDG; 436192 Filename; R07141012 Date Received; Jul13 2010 8;35AM
Sample Weight (g); 5.86 Extract Volume (mL); 10 Date Analyzed; Jul 14 2010 7;32PM
Extraction Dilution; 1.7 Sample dilution; 50 Total Dilution Factor 85.3
Dry Weight Input; 100

CAS No. Compound uo/kg
74-87-3 CHLOROMETHANE 85 U
75-01-4 VINYL CHLORIDE 85 U
74-83-9 BROMOMETHANE 85 U
75-00-3 CHLOROETHANE 85 U
75-69-4 TRICHLOROFLUOROMETHANE 85 U
75-35-4 1,1-DICHLOROETHENE 85 U
75-15-0 CARBON DISULFIDE 85 U
74-88-4 lODOMETHANE 85 U
75-09-2 METHYLENE CHLORIDE 85 U
67-S4-1 ACETONE 300
156-60-5 TRANS-1,2-DICHLOROETHENE 85 U
75-34-3 1,1-DICHLOROETHANE 85 U
108-05-4 VINYL ACETATE 85 U
156-59-2 CIS-1,2-DICHLOROETHENE 85 U
74-97-5 BROMOCHLOROMETHANE 85 U
67-66-3 CHLOROFORM 85 U
6-23-5 CARBON TETFtACHLORIDE 85 U
1-55-6 1,1,1-TRICHLOROETHANE 85 U

78-93-3 2-BUTANONE 290 B
71-43-2 BENZENE 85 U
107-06-2 1,2-DICHLOROETHANE 85 U
79-01-6 TRICHLOROETHENE 85 U
74-95-3 DIBROMOMETHANE 85 U
78-87-5 1,2-DICHLOROPROPANE 85 U
75-27-4 BROMODICHLOROMETHANE 85 U
10061-01-5 CIS-1,3-DICHLOROPROPENE 85 U
108-88-3 TOLUENE 85 U
127-18-4 TETRACHLOROETHENE 85 U
108-10-1 4-METHYL-2-PENTANONE 85 U
10061-02-6 TRANS-1,3-DICHLOROPROPENE 85 U
79-00-5 1,1,2-TRICHLOROETHANE 85 U
124-48-1 DIBROMOCHLOROMETHANE 85 U
106-93-4 1,2-DIBROMOETHANE 85 U
591-78-6 2-HEXANONE 85 U
108-90-7 CHLOROBENZENE 85 U
100-41-4 ETHYLBENZENE 85 U
630-20-6 1,1,1,2-TETRACHLOROETHANE 85 U
179601-23-1 M/P-XYLENE 85 U
95-47-6 0-XYLENE 85 U
100-42-5 STYRENE 85 U
75-25-2 BROMOFORM 85 U
79-34-5 1,1,2,2-TETRACHLOROETHANE 85 U
96-18-4 1,2,3-TRICHLOROPROPANE 85 U
110-57-6 TRANS-1.4-DICHL0R0-2-BUTENE 0

DATA REPORTING QUALIFIERS
B This flag is used when the anaiyte is found in the biank as weii as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action {This is not necessarily the instrument detection limit).
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Client: S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Sample Weight (g): 5.86 
Extraction Diiution: 1.7 
Dry Weight input: 100

SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Data Reporting Form

Ciient Sampie iD: PW204-VOC-1 
System iD: 436611 
Filename: R07141012 
Extract Volume (mL): 10 
Sample dilution: 50

Project Number 12474.05.O0X 
Instrument: REVEILLE 
Date Received: Jul13 2010 8:35AM 
Date Analyzed: Jul14 2010 7:32PM 
Total Dilution Factor 85.3

CAS No. Compound uo/kg
106-46-7
95- 50-1
96- 12-8

1,4-DICHLOROBENZENE
1.2- DICHLOROBENZENE
1.2- DIBROMO-3-CHLOROPROPANE

85 U 
85 U 
85 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).
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Project; 12474.05.00X

Southwest Research Institute 

System Monitoring Compound Recovery

Case: QXP02220X40 SDG; 436192

Sample ID
SMC1
(DCE)

SMC2
(TOL)

SMC3
(BFB) Out

BLANK071210 MBLK 84
LCS071210 LCS 105 101
PW201-VOC-1
PW201-VOC-1 DL 104 101 86
PW201-VOC-1 MS DL 107
PW201-VOC-1 MSD DL6

7 IPW201-VOC-2
106

88
8 PW201-VOC-3 109 100

PW201-VOC-4
PW205-VOC-1 104 86
PW207-VOC-1 106 86
BLANK071410 MBLK 98 89
.CS071410LCS 118 110

PW201-VOC-5 133* 101 80
PW204-VOC-1 102 86

QC Limits
SMC1 (DCE) = 1.2-DICHLOROETHANE-D4 (SURR1) 
SMC2 (TOL) = TOLUENE-D8 (SURR2)
SMC3 (BFB) = BROMOFLUOROBENZENE (SURR3)

* Values outside contract required QC Limits

(70-130)
(70-130)
(70-130)

Comments

FORM ll-A
Printed: 16 Jul 2010 17;03;27 

ver {3/19/2010)



Client: S.M. Stoller 
Case; QXP02220X40 
SDG: 436192 
Matrix: S2 
Sample wt. (g): 7.74 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Data Reporting Form

Client Sample ID: PW204-SVOC-1 
System ID: 436608 
Filename: B07141011 
pH: NA
Cone. Ext. Vol. (uL): 1000 
% Moisture: 0 
Decanted: N

Project Number; 12474.05.O0X
Instrument: BEVO
Date Received; Jul13, 2010
Date Extracted: Jul 13, 2010
Date Analyzed: Jul 15 2010 12:31AM
Dilution Factor: 1
Injection Volume (uL); 1.0

CAS No. Comoound ua/Ka
111^4-4 bis(2-Chloroethyl)ether 646 U
108-95-2 Phenol 646 U
95-57-8 2-Chlorophenol 646 U
541-73-1 1,3-Dichlorobenzene 646 U
106-46-7 1,4-Dichlorobenzene 646 U
95-50-1 1,2-Dichlorobenzene 646 U
100-51-6 Benzyl alcohol 646 U
108-60-1 bis(2-chloroisopropyl)ether 646 U
95-48-7 2-Methylphenol 646 U
67-72-1 Hexachloroethane 646 U
621-64-7 N-Nitroso-di-n-propylamine 646 U
106-44-5 3&4-Methylphenol 646 U
98-95-3 Nitrobenzene 646 U
78-59-1 Isophorone 646 U
88-75-5 2-Nitrophenol 646 U
05-67-9 2,4-Dimethylphenol 646 U

1-91-1 bis(2-Chloroethoxy)methane 646 U
20-83-2 2,4-Dichlorophenol 646 U

120-82-1 1,2,4-Trichlorobenzene 646 U
91-20-3 Naphthalene 646 U
65-85-0 Benzoic Acid 646 U
106-47-8 4-Chloroaniline 646 U
87-68-3 Hexachlorobutadiene 646 U
59-50-7 4-Chloro-3-methylphenol 646 U
91-57-6 2-Methylnaphthalene 646 U
77-47-4 Hexachlorocyclopentadiene 646 U
88-06-2 2,4,6-Trichlorophenol 646 U
95-95-4 2,4,5-T richlorophenol 646 U
91-58-7 2-Chloronaphthalene 646 U
88-74^ 2-Nitroaniline 646 U
208-96-8 Acenaphthylene 646 U
131-11-3 Dimethylphthalate 646 U
606-20-2 2,6-Dinitrotoluene 646 U
83-32-9 Acenaphthene 646 U
99-09-2 3-Nitroaniline 646 U
51-28-5 2,4-Dinit rophenol 646 U
132-64-9 Dibenzofuran 646 U
121-14-2 2,4-Dinitrotoluene 646 U
100-02-7 4-Nitrophenol 646 U
86-73-7 Fluorene 646 U
7005-72-3 4-Chlorophenyl-phenylether 646 U
84-66-2 Diethylphthalate 646 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
D Concentration value is from dilution analysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).
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Client: S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Matrix: SZ 
Sample wt. (g): 7.74 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 827OC Semi-volatile Organics Data Reporting Form

Client Sample ID: PW204-SVOC-1 
System ID: 436608 
Filename: B07141011 
pH: NA
Cone. Ext. Vol. (uL): 1000 
% Moisture: 0 
Decanted: N

Project Number: 12474.05.00X
Instrument: BEVO
Date Received: Jul 13, 2010
Date Extracted: Jul 13, 2010
Date Analyzed: Jul 15 2010 12:31AM
Dilution Factor: 1
Injection Volume (uL): 1.0

CAS No. ComDound uo/Ka
100-01-6 4-Nitroaniline 646 U
534-52-1 4,6-Dinitro-2-methylphenol 646 U
86-30-6 n-Nitrosodiphenylamine 646 U
101-55-3 4-Bromophenyl-phenylether 646 U
118-74-1 Hexachlorobenzene 646 U
87-86-5 Pentachlorophenol 646 U
85-01-8 Phenanthrene 646 U
120-12-7 Anthracene 646 U
86-74-8 Garb azole 646 U
84-74-2 Di-n-butylphthalate 646 U
206-44-0 Fluoranthene 646 U
129-00-0 Pyrene 646 U
85-68-7 Butylbenzylphthalate 646 U
91-94-1 3,3'-Dichlorobenzidine 646 U
56-55-3 Benzo[a]anthracene 646 U

18-01-9 Chrysene 646 U
7-81-7 bis(2-Ethylhexyl)phthalate 646 U

117-84-0 Di-n-octylphthalate 646 U
205-99-2 Benzo[b]fiuoranthene 646 U
207-08-9 Benzo[k]fluoranthene 646 U
50-32-8 Benzo[a]pyrene 646 U
193-39-5 lndeno[1,2,3-cdjpyrene 646 U
53-70-3 Dibenz[a,h]anthracene 646 U
191-24-2 Benzo[g ,h ,i]perylene 646 U
110-86-1 Pyridine 646 U
62-75-9 n-Nitrosodimethylamine 646 U
62-53-3 Aniline 646 U
58-90-2 2,3,4,6-Tetrachlorophenol 646 U
103-33-3 Diphenyidiazene 646 U

DATA REPORTING QUALIFIERS

B This flag Is used when the analyte is found in the blank as well as the sample.
D Concentration value is from dilution anaiysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).
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Southwest Research Institute 

System Monitoring Compound Recovery

Project; 12474.05.OOX Case; QXP02220X40 SDG; 436192

Sample ID
SMIC1
(NBZ)

SMC2
(FBP)

SMC3
(TPH)

SMC4
(PHL) Out

SMB 12JUL10BLK 70 72 89 71 0
=>W201-SVOC-1 59 62 75 63 0
PW201-SVOC-2 55 56 66 62 0
=>W201-SVOC-3 47 46 51 54 0
PW201-SVOC-4 57 65 82 62 0
=>W205-SVOC-1 45 56 76 2* 1
PW201-SVOC-1 MS 58 62 76 64 0
PW201-SVOC-1 MSD 60 62 68 65 0
LCS 12JUL10 LCS ! 59 i 58 60 59 i 0
SMB 13JUL10BLK 1 71 72 75 75 0
=W201-SVOC-5 61 54 56 58 ! 0
PW204-SVOC-1 54 55 77 '60 10
LCS 13JUL10LCS 68 68 70 ; 71 i 0

I 1 '
1 1
! 1

j 1 ^ 1

i ! ' i
j 1 '
1 : !

1 !

1 1

1

i
' 11
!
t 1

; ;
!

1 1 1
1 1 i
1

i !
1

! 1 i 1

1
2
3
4
5
6
7
8 
9

10
11
12
13

QC Limits
SMC1 (NBZ) = Nitrobenzene-d5
SMC2 (FBP) = 2-Pluorobiphenyi
SMC3 (TPH) = Terphenyl-d14
SMC4 (PHL) = Phenoi-d5
* Values outside contract required QC Limits

(23-120)
(30-115)
(18-137)
(24-113)

Comments

FORM ll-A
Pnnted 16 Jul 2010 17:14:03 

ver (3/19/2010)



Southwest Research Institute 

System Monitoring Compound Recovery

Project: 12474.05.00X Case: QXP02220X40 SDG: 436192

Sample ID
SMC5
(2FP)

SMC6
(TBP) Out

SMB 12JUL10BLK 75 59 : i 0
=>W201-SVOC-1 i 60 63 0
PW201-SVOC-2 59 59 i_____ 0
PW201-SVOC-3 51 51 1 0
PW201-SVOC-1 61 61 i i 0
PW205-SVOC-1 44 22 i 0
PW201-SVOC-1 MS 60 64 0
PW201-SVOC-1 MSD 64 68 0
LCS 12JUL10LCS 62 ! 58 ^ 0
SMB 13JUL10BLK 75 64 ! 0
PW201-SVOC-5 55 56 0
PW204-SVOC-1 59 63 0
LCS 13JUL10LCS 71 63 0

(
1
i

i i

! t
1

!
i 1

' i

,'
; [
1

!1
1 1

1 1

I

j
1

1 1

1
2
3
4
5
6
7
8 
9

10
11
12
13

QC Limits
SMC5 (2FP) = 2-Fluorophenol 
SMC6 (TBP) = 2,4,6-Tribromophenol

(25-121)
(19-122)

* Values outside contract required QC Limits

Comments

FORM l)-B
Pnnled. 16 Jul 2010 17:14 03 

ver(3/1W2010)



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code; SwRI

Matrix; SZ

SRR#; 41570

Method; ASTMD93

Client; S.M. Stoller Corp, 

Project No.; 12474.04.00X 

SOW; QXP02220X40 

Date Received; 07/13/10 

Task Order#; 100713-3

Sample ID
Lab

System ID
Flashpoint

Results Units
Date

Analyzed
Lab Control Ics 10098 84.99 °C 07/14/10

True Value — 85.0 —
Recovery 100.0% — —

Lab Control 2 Ics210098 85.1 °C 07/14/10
True Value — 85.0 — —
Recovery — 100.1% — —

PW204-IGN-1 436605 >120 °c 07/14/10
Duplicate result 436605D >120 °c 07/14/10
RPD — 0.00% — —

Page 1 of 1
This report may not be reproduced except in its entirety without the written approval of SwRI.



Waste Stream Number: PW - 205

Waste Stream Title: Sludge



?W ' p05
/^c4clI3

S.M. STOLLER CORP.

INORGANIC ANALYSES DA.TA SHEET
STOL SAMPLE NO.

I I
I PW205-MET-1 I

Lab Name: SOUTHWEST_RESEARCH_INSTIT Contract:12474.05.OOX|

Lab Code: SVJRI Task Ord: 100710-2 SRR No.: 41538 SDG No.: 436192

Matrix (soil/water): SZ___

Level (low/med): LOW 

% Solids: 100.0

Lab Sample ID: 436216 

Date Received: 07/10/10

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. 1 Analyte 1 Concentration|CI Q
1 i II

|M i
1 1

7440-38-2 1 Arsenic ! 0.60IBI IP 1
7440-39-3 1 Barium i 1.21 1 IP 1
7440-43-9 1 Cadmium | 1.7| 1 IP 1
7440-47-3 1 Chromium | 1781 1 IP 1
7439-92-1 1 Lead 1 5111 1 * IP 1
7439-97-6 1 Mercury | 1.21 1 |CV|
7782-49-2 1 Seleni’um 1 0.97|U| IP 1
7440-22-4 [Silver | 0.49IDI IP 1

Color Before: 

Color After: 

Comments:

Clarity Before: 

Clarity After:

Texture: 

Artifacts:

FORM I - IN QXP02220X4O



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code; SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order #; 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG; 436192

Sample ID
Lab

System ID
Technetium-99 
Result (pCi/g) 0

TPU
(pCi/g)

Rhl03 Internal 
Std Rec

Date
Analyzed

Prep Blank pbwgl2cm3 0.0195 u 1.25 69.6% 07/14/10
Lab Control Icswgl2cm4 92.6 15.6 91.6% 07/14/10

True Value — 100 — —
Recovery — 92.6% — —

Prep Blank 2 pbwgl3cml -0.0844 u 1.25 46.4% 07/14/10
Lab Control 2 IcswglScml 90.3 15.4 86.1% 07/14/10

True Value 100 —
Recovery 90.3% — —

PW201-RAD-1 436196 3.04 1.28 62.9% 07/14/10
Duplicate result 436196D 3.49 1.27 71.1% 07/14/10
RPD ___ 13.8% — —
Spike result 436196S 95.0 15.6 99.5% 07/14/10
Spike added — 99.3 — —
Recovery — 92.6% — —
Spike Duplicate result 436196SD 96.4 15.7 101% 07/14/10
Spike added 99.3 —
Recovery 94.0% — —

PW201-RAD-2 436197 7.62 1.43 81.9% 07/14/10
PW201-RAD-3 436198 6.94 1.43 80.7% 07/14/10
PW201-RAD-4 436199 0.393 u 1.16 73.7% 07/14/10
PW202-RAD-1 436214 6.13 1.35 85.1% 07/14/10
PW205-RAD-1 436217 1580 158 114% 07/14/10
PW207-RAD-1 436222 234 23.4 82.6% 07/14/10
PW201-Rt\D-5 436601 7.66 1.43 55.5% 07/14/10
PW204-RAD-1 436607 27.6 5.93 48.6% 07/14/10

Reporting Limit:
Q - data qualifier code.

2.50 pCi/g

lofl
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
Total Uranium 
Result (ug/g) 0

TPU
(ug/g)

U236 Internal 
Std Rec

Prep Blank pbwgl2cm4 0.00153 U 0.00101 72.1%
Lab Control Icswgl2cm5 7.90 0.790 84.3%

True Value 7.48 — —
Recovery — 105.6% — —

Prep Blank 2 pbwgl2cm5 0.00642 0.00210 72.0%
Lab Control 2 Icswgl2cm7 15.3 1.53 86.6%

True Value — 15.0 — —
Recovery — 102.0% —

Prep Blank 3 pbwgl2cm2 0.000316 u 0.00200 113%
Lab Control 3 Icswgl2cm2 15.4 1.54 80.2%

True Value 15.0 —
Recovery — 102.7% — —

Prep Blank 4 pbwgl3cm2 0.000348 u 0.00100 66.7%
Lab Control 4 Icswgl3cm2 7.95 0.795 83.1%

True Value 7.48 —
Recovery — 106.3% —

PW201-RAD-1 436196 4.11 0.412 86.1%
Duplicate result 436196D 4.41 0.441 86.3%
RPD 7.04% — —
Spike result 436196S 12.9 1.29 85.2%
Spike added 7.05
Recovery — 124.7% —
Spike Duplicate result 436196SD 10.9 1.09 84.2%
Spike added — 7.26 —
Recovery 93.5% — —

PW201-RAD-2 436197 0.0957 0.00963 62.0%
PW201-RAD-3 436198 0.0283 0.00298 61.7%
PW201-RAD-4 436199 0.199 0.0199 61.8%
PW202-RAD-1 436214 3.47 0.347 71.0%
PW205-RAD-1 436217 186 18.6 86.0%
PW207-RAD-1 436222 2.52 0.253 67.7%
PW201-RAD-5 436601 0.0158 0.00183 47.2%
PW204-RAD-1 436607 4950 495 85.6%

Reporting Limit:
Q - data qualifier code.

0.002 ug/g

1 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix; SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: SM. Stoller Corp.

Project No.: 12474.05.OOX 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
238u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.000516 U 0.000340 72.1%
Lab Control Icswgl2cm5 2.63 0.263 84.3%

True Value — 2.50 — —
Recovery 105.2% —

Prep Blank 2 pbwgl2cm5 0.00215 0.000706 72.0%
Lab Control 2 Icswgl2cm7 5.09 0.509 86.6%

True Value — 5.01
Recovery — 101.6% —

Prep Blank 3 pbwgl2cm2 0.0000918 u 0.000672 113%
Lab Control 3 Icswgl2cm2 5.14 0.514 80.2%

True Value — 5.01 — —
Recovery — 102.6% —

Prep Blank 4 pbwgl3cm2 0.000103 u 0.000336 66.7%
Lab Control 4 Icswgl3cm2 2.65 0.265 83.1%

True Value — 2.50 — —
Recovery 106.0% — —

PW201-RAD-1 436196 1.37 0.137 86.1%
Duplicate result 436196D 1.47 0.147 86.3%
RPD 7.04% —
Spike result 436196S 4.29 0.429 85.2%
Spike added — 2.35 — —
Recovery 124.3% —
Spike Duplicate result 436196SD 3.62 0.362 84.2%
Spike added 2.42 — —
Recovery 93.0% — —

PW201-RAD-2 436197 0.0320 0.00322 62.0%
PW201-RAD-3 436198 0.00938 0.000992 61.7%
PW201-RAD-4 436199 0.0663 0.00664 61.8%
PW202-RAD-1 436214 1.16 0.116 71.0%
PW205-RAD-1 436217 61.2 6.12 86.0%
PW207-RAD-1 436222 0.836 0.0836 67.7%
PW201-RAD-5 436601 0.00527 0.000611 47.2%
PW204-RAD-1 436607 1651 165 85.6%

Reporting Limit:
Q - data qualifier code.

0.000672 pCi/g

2 of 6
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2,100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

236^

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.0572 u 0.0812 79.0%
Lab Control Icswgl2cm6 1170 117 86.5%

True Value — 1050
Recovery — 111.4% — —

Prep Blank 2 pbwgl2cm5 0.00259 u 0.162 76.3%
Lab Control 2 Icswgl2cm8 2150 215 85.0%

True Value — 2090 — —
Recovery — 102.9% — —

Prep Blank 3 pbwgl2cm2 0.00951 u 0.162 79.5%
Lab Control 3 Icswgl2cm3 2130 213 91.2%

True Value — 2090 — —
Recovery — 101.9% — —

Prep Blank 4 pbwgl3cm2 0.00948 u 0.0810 78.0%
Lab Control 4 Icswgl3cm3 1110 111 89.5%

True Value — 1050 —
Recoveiy 105.7% — —

PW201-RAD-1 436196 0.0339 u 0.0801 97.6%
Duplicate result 436196D 0.0150 u 0.0805 93.0%
RPD — 0.00% — —
Spike result 436196S 1120 112 84.5%
Spike added — 1040
Recovery — 107.7% —
Spike Duplicate result 436196SD 1110 111 83.1%
Spike added — 1020
Recovery — 108.8%

PW201-RAD-2 436197 0.0289 u 0.0811 61.5%
PW201-RAD-3 436198 0.00521 u 0.0770 64.2%
PW201-RAD-4 436199 0.0187 u 0.0785 61.7%
PW202-RAD-1 436214 0.0752 u 0.159 85.7%
PW205-RAD-1 436217 0.741 0.170 47.5%
PW207-RAD-1 436222 0.0522 u 0.159 113%
PW201-RAD-5 436601 0.0415 u 0.0746 43.8%
PW204-RAD-1 436607 0.420 0.164 34.8%

Reporting Limit:
Q - data qualifier code.

0.162 pCi/g

3 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR #: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: SM. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
235u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Percent
23 5U

Prep Blank pbwgl2cm4 0.0000106 U 0.000270 72.1% NC
Lab Control Icswgl2cm5 0.118 0.0130 84.3% NA

True Value 0.115 — — —
Recovery — 102.6% — — —

Prep Blank 2 pbwgl2cm5 0.0000932 u 0.000540 72.0% NC
Lab Control 2 Icswgl2cm7 0.224 0.0249 86.6% NA

True Value — 0.229
Recovery — 97.8%

Prep Blank 3 pbwgl2cm2 0.0000867 u 0.000540 113% NC
Lab Control 3 Icswgl2cm2 0.241 0.0264 80.2% NA

True Value — 0.229 — — —
Recovery — 105.2% — — —

Prep Blank 4 pbwgl3cm2 0.0000702 u 0,000270 66.7% NC
Lab Control 4 Icswgl3cm2 0.120 0.0132 83.1% NA

True Value 0.115 — — —
Recovery — 104.3% —

PW201-RAD-1 436196 0.0787 N 0.00831 86.1% 0.886%
Duplicate result 436196D 0.0865 0.00906 86.3% 0.907%
RPD — 9.44% — 2.34%
Spike result 436196S 0.228 N 0.0234 85.2% NA
Spike added 0.108 — —
Recovery — 138.2% — — —
Spike Duplicate result 436196SD 0.178 0.0186 84.2% NA
Spike added — 0.112 — — —
Recovery — 88.7% — — —

PW201-RAD-2 436197 0.00116 N 0.000294 62.0% 0.562%
PW20I-RAD-3 436198 0.000738 N 0.000268 61.7% 1.20%
PW201-RAD-4 436199 0.00310 N 0.000406 61.8% 0.719%
PW202-RAD-1 436214 0.0524 N 0.00535 71.0% 0.700%
PW205-RAD-1 436217 7.44 N 0.751 86.0% 1.85%
PW207-RAD-1 436222 0.0775 N 0.00782 67.7% 1.42%
PW201-RAD-5 436601 0.000322 UN 0.000251 47.2% <12.5%
PW204-RAD-1 436607 82.7 N 8.68 85.6% 0.772%
Reporting Limit: 0.000540 pCi/g
Q - data qualifier code.
NA - Not Applicable
NC - NC indicates that the total uranium concentration is too low to calculate %U235.

4 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538,41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

234y

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 -0.109 U 0.311 95.5%
Lab Control Icswgl2cm5 2.37 0.391 74.8%

True Value — 2.41 —
Recovery — 98.3% — —

Prep Blank 2 pbwgl2cm5 -0.145 u 0.620 75.3%
Lab Control 2 Icsw'gl2cm7 4.42 0.762 76.0%

True Value 4.81 — —
Recovery 91.9% — —

Prep Blank 3 pbwgl2cm2 -0.408 u 0.621 78.1%
Lab Control 3 Icswgl2cm2 4.49 0.765 74.2%

True Value — 4.81 — —
Recovery — 93.3% — —

Prep Blank 4 pbwgl3cm2 -0.424 u 0.314 75.0%
Lab Control 4 Icswgl3cm2 2.16 0.379 88.2%

True Value — 2.41 —
Recovery — 89.6% — —

PW201-RAD-1 436196 1.67 N 0.351 70.7%
Duplicate result 436196D 1.66 0.352 74.2%
RPD — 0.60% —
Spike result 436196S 4.86 N 0.568 77.1%
Spike added 2.27 — —
Recovery — 140.5%
Spike Duplicate result 436196SD 3.89 0.492 73.5%
Spike added — 2.33
Recoveiy — 95.3% —

PW201-RAD-2 436197 0.00825 UN 0.311 61.4%
PW201-RAD-3 436198 -0.0487 UN 0.297 63.0%
PW201-RAD-4 436199 0.152 U-N 0.303 63.3%
PW202-RAD-1 436214 0.464 UN 0.612 65.2%
PW205-RAD-1 436217 181 N 18.1 66.5%
PW207-RAD-1 436222 0.460 UN 0.612 66.1%
PW201-RAD-5 436601 -0.273 UN 0.288 51.6%
PW204-RAD-1 436607 1360 N 136 82.6%

Reporting Limit:
Q - data qualifier code.

0.622 pCi/g

Sof6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client; S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
233u

Result (pCi/g) 0
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.038 U 0.482 99.1%
Lab Control Icswgl2cm5 105 10.5 80.7%

True Value — 95.9
Recovery — 109.5% —

Prep Blank 2 pbwgl2cm5 0.0891 u 0.965 84.5%
Lab Control 2 Icswgl2cm7 198 19.8 82.4%

True Value — 192 — —
Recovery 103.1% —

Prep Blank 3 pbwgl2cm2 0.12 u 0.965 91.8%
Lab Control 3 Icsw'gl2cm2 199 20.0 88.8%

True Value 192 — —
Recovery — 103.6% —

Prep Blank 4 pbwgl3cm2 0.0877 u 0.482 84.3%
Lab Control 4 Icswgl3cm2 106 10.6 81.4%

True Value — 95.9 — —
Recovery — 110.5%

PW201-RAD-1 436196 0.457 u 0.480 112%
Duplicate result 436196D 0.590 u 0.484 116%
RPD 0.00% — —
Spike result 436196S 97.4 10.0 101%
Spike added 90.3 —
Recovery 107.9% — —
Spike Duplicate result 436196SD 99.4 10.2 99.4%
Spike added 93.0 —
Recovery — 106.9% —

PW201-RAD-2 436197 0.13 u 0.482 65.5%
PW201-RAD-3 436198 0.0812 u 0.460 67.3%
PW201-RAD-4 436199 0.111 u 0.469 66.1%
PW202-RAD-1 436214 1.58 u 0.958 112%
PW205-RAD-1 436217 0.881 u 0.914 62.9%
PW207-RAD-1 436222 0.265 u 1.89 108%
PW201-RAD-5 436601 0.0745 u 0.444 50.5%
PW204-RAD-1 436607 0.125 u 0.472 33.2%

Reporting Limit:
Q - data qualifier code.

0.964 pCi/g

6 of 6
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Client: S.M. Stoller 
Case; QXP02220X4O 
SDG: 436192 
Sample Weight (g); 5.04 
Extraction Dilution: 2.0 
Dry Weight Input: 100

SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Data Reporting Form

Client Sample ID; PW205-VOC-1 
System ID; 436220 
Filename: R07121016 
Extract Volume (mL): 10 
Sample dilution: 50

Project Number 12474.05.00X 
Instrument; REVEILLE 
Date Received: Jul 10 2010 11;30AM 
Date Analyzed; Jul 12 2010 10;23PM 
Total Dilubon Factor 99.2

CAS No. Compound ua/ka
74-87-3 CHLOROMETHANE 99 U
75-01-4 VINYL CHLORIDE 99 U
74-83-9 BROMOMETHANE 99 U
75-00-3 CHLOROETHANE 99 U
75-69-4 TRICHLOROFLUOROMETHANE 99 U
75-35-4 1,1-DICHLOROETHENE 99 U
75-15-0 CARBON DISULFIDE 99 U
74-88-4 lODOMETHANE 99 U
75-09-2 METHYLENE CHLORIDE 99 U
67-64-1 ACETONE 99 U
156-60-5 TRANS-1,2-DICHLOROETHENE 99 U
75-34-3 1,1-DICHLOROETHANE 99 U
108-05-4 VINYL ACETATE 99 U
156-59-2 CIS-1,2-DICHLOROETHENE 99 U
74-97-5 BROMOCHLOROMETHANE 99 U
67-66-3 CHLOROFORM 99 U

6-23-5 CARBON TETRACHLORIDE 99 U
1-55-6 1,1,1-TRICHLOROETHANE 99 U

78-93-3 2-BUTANONE 250 B
71-43-2 BENZENE 99 U
107-06-2 1,2-DICHLOROETHANE 99 U
79-07-6 TRICHLOROETHENE 140
74-95-3 DIBROMOMETHANE 99 U
78-87-5 1,2-DICHLOROPROPANE 99 U
75-27-4 BROMODICHLOROMETHANE 99 U
10061-01-5 CIS-1,3-DICHLOROPROPENE 99 U
108-88-3 TOLUENE 99 U
127-18-4 TETRACHLOROETHENE 99 U
108-10-1 4-METHYL-2-PENTANONE 99 U
10061-02-6 TRANS-1,3-DICHLOROPROPENE 99 U
79-00-5 1,1,2-TRICHLOROETHANE 99 U
124-48-1 DIBROMOCHLOROMETHANE 99 U
106-93-4 1,2-DIBROMOETHANE 99 U
591-78-6 2-HEXANONE 99 U
108-90-7 CHLOROBENZENE 99 U
100^1-4 ETHYLBENZENE 99 U
630-20-6 1,1,1,2-TETRACHLOROETH AN E 99 U
179601-23-1 M/P-XYLENE 99 U
95-47-6 O-XYLENE 99 U
100-42-5 STYRENE 99 U
75-25-2 BROMOFORM 99 U
79-34-5 1,1,2,2-TETRACHLOROETHANE 99 U
96-18-4 1,2,3-TRICHLOROPROPANE 99 U
110-57-6 TRANS-1,4-DICHLORO-2-BUTENE 200 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with LI (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 1 of 2 FORM I ver (3/19/2010)



Client S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Sample Weight (g); 5.04 
Extraction Dilution: 2.0 
Dry Weight Input 100

SOUTHWEST RESEARCH INSTITUTE 
Method 82606 Medium Soil Data Reporting Form

Client Sample ID: PW205-VOC-1 
System ID: 436220 
Filename: R07121016 
Extract Volume (mL): 10 
Sample dilution: 50

Project Number 12474.05.00X 
Instrument REVEILLE 
Date Received: Jul 10 2010 11:30AM 
Date Analyzed: Jul 12 2010 10:23PM 
Total Dilution Factor: 99.2

CAS No. Compound uo/kq
106-46-7
95- 50-1
96- 12-8

1.4-DICHLOROBEN2ENE
1.2- DICHLOROBENZENE
1.2- DIBROMO-3-CHLOROPROPANE

99 U 
99 U 
99 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found In the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 2 of 2 FORM I ver (3/19/2010)



Project: 12474.05.OOX

Southwest Research Institute 

System Monitoring Compound Recovery

Case: QXP02220X40 SDG: 436192

Sample ID
SMC1
(DCE)

SMC2
(TOL)

SMC3
(BFB) Out

BLANK071210 MBLK 84
LCS071210 LCS 105 101

3 PW201-VOC-1
4 PW201-VOC-1 DL 104 101 86

PW201-VOC-1 MS DL 107
PW201-VOC-1 MSD DL 106
PW201-VOC-2 96 88
PW201-VOC-3 109 100 84
PW201-VOC-4 96
PW205-VOC-1 104 86
PW207-VOC-1 106 86
BLANK071410 MBLK 89
.CS071410 LCS 118 110

PW201-VOC-5 133* 101 80
PW204-VOC-1 124 102 86

QC Limits
SMC1 (DCE) = 1.2-DICHLOROETHANE-D4 (SURR1) 
SMC2 (TOL) = TOLUENE-D8 (SURR2)
SMC3 (BFB) = BROMOFLUOROBENZENE (SURR3)

* Vaiues outside contract required QC Limits

(70-130)
(70-130)
(70-130)

Comments

FORM ll-A
Printed: 16 Jul 2010 17:03-27 

ver (3/19/2010)



Client: S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Matrix: SZ
Sample wt. (g): 15.49 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Data Reporting Form

Client Sample ID: PW205-SVOC-1 
System ID: 436218 
Filename: B07141007 
pH: NA
Cone. Ext. Vol. (uL): 1000 
% Moisture: 0 
Decanted: N

Project Number: 12474.05.00X
Instrument: BEVO
Date Received: Jul 10, 2010
Date Extracted: Jul 12, 2010
Date Analyzed: Jul 14 2010 10:11PM
Dilution Factor: 1
Injection Volume (uL): 1.0

CAS No. Comoound ua/Ka
111-44-4 bis(2-Chloroethyl)ether 323 U
108-95-2 Phenol 5780 E
95-57-8 2-Chlorophenol 323 U
541-73-1 1,3-Dichlorobenzene 323 U
106-46-7 1,4-Dichlorobenzene 323 U
95-50-1 1,2-Dichlorobenzene 323 U
100-51-6 Benzyl alcohol 323 U
108-60-1 bis(2-chloroisopropyl )ether 323 U
95-48-7 2-Methylphenol 323 U
67-72-1 Hexachloroethane 323 U
621-64-7 N-Nitroso-di-n-propylamine 323 U
106-M-5 3&4-Methylphenol 323 U
98-95-3 Nitrobenzene 323 U
78-59-1 Isophorone 323 U
88-75-5 2-Nitrophenol 323 U
105-67-9 2,4-Dimethylphenol 323 U

11-91-1 bis(2-Chloroethoxy)methane 323 U
20-83-2 2,4-Dichlorophenol 323 U

120-82-1 1,2,4-T richlorobenzene 323 U
91-20-3 Naphthalene 323 U
65-85-0 Benzole Acid 1510
106-47-8 4-Chloroaniline 323 U
87-68-3 Hexachlorobutadiene 323 U
59-50-7 4-Chloro-3-methyl phenol 323 U
91-57-6 2-Methylnaphthalene 323 U
77-47-4 Hexachlorocyclopentadiene 323 U
88-06-2 2,4,6-Trichlorophenol 323 U
95-95-4 2,4,5-T richlorophenol 323 U
91-58-7 2-Chloronaphthalene 323 U
88-74-4 2-Nitroaniline 323 U
208-96-8 Acenaphthylene 323 U
131-11-3 Dimethylphthalate 323 U
606-20-2 2,6-Dinitrotoluene 323 U
83-32-9 Acenaphthene . 323 U
99-09-2 3-Nitroaniline 323 U
51-28-5 2,4-Dinitrophenol 323 U
132-64-9 Dibenzofuran 323 U
121-14-2 2,4-Dinitrotoluene 323 U
100-02-7 4-Nitrophenol 323 U
86-73-7 Fluorene 323 U
7005-72-3 4-Chlorophenyl-phenylether 323 U
84-66-2 Diethvlohthalate 392

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
D Concentration value is from dilution analysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).
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Client: S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Matrix: SZ
Sample wt. (g): 15.49 
Level: LOW 
GPC Cleanup: N

SOUTHWEST RESEARCH INSTITUTE 
Method 8270C Semi-volatile Organics Data Reporting Form

Client Sample ID: PW205-SVOC-1 
System ID: 436218 
Filename: B07141007 
pH: NIA
Cone. Ext. Vol. (uL): 1000 
% Moisture: 0 
Decanted: N

Project Number: 12474.05.OOX
Instrument: BEVO
Date Received: Jul 10, 2010
Date Extracted: Jul 12, 2010
Date Analyzed: Jul 14 2010 10 11PM
Dilution Factor: 1
Injection Volume (uL): 1,0

CAS No. Comoound Ud/Ka
100-01-6 4-Nitroaniline 323 U
534-52-1 4,6-Dinitro-2-methylphenol 323 U
86-30-6 n-Nitrosodiphenylamine 323 U
101-55-3 4-Bromophenyl-phenylether 323 U
118-74-1 Hexachloro benzene 323 U
87-86-5 Pentachlorophenol 323 U
85-01-8 Phenanthrene 323 U
120-12-7 Anthracene 323 U
86-74-8 Carbazole 323 U
84-74-2 Di-n-butylphthalate 323 U
206-44-0 Fluoranthene 323 U
129-00-0 Pyrene 323 U
85-68-7 Butylbenzylphthalate 323 U
91-94-1 3,3'-Dichlorobenzidine 323 U
56-55-3 Benzo[a]anthracene 323 U

18-01-9 Chrysene 323 U
7-81-7 bis(2-Ethylhexyl)phthalate 323 U

17-84-0 Di-n-octylphthalate 323 U
205-99-2 Benzo[b]fluoranthene 323 U
207-08-9 Benzo[k]fiuoranthene 323 U
50-32-8 Benzo[a]pyrene 323 U
193-39-5 lndeno[1,2,3-cd]pyrene 323 U
53-70-3 Dibenz[a,h]anthracene 323 U
191-24-2 Benzo[g,h,i]perylene 323 U
110-86-1 Pyridine 323 U
62-75-9 n-Nitrosodimethylamine 323 U
62-53-3 Aniline 323 U
58-90-2 2,3,4,6-Tetrachlorophenol 323 U
103-33-3 Diphenyldiazene 323 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found In the blank as well as the sample.
D Concentration value Is from dilution analysis.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sampie with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).
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Southwest Research Institute 

System Monitoring Compound Recovery

Project; 12474.05.00X Case: QXP02220X40 SDG: 436192

Sample ID
SMC5
(2FP)

SMC6
(TBP) Out

SMB 12JUL10BLK 75 1 59 0
PW201-SVOC-1 60 i 63 ' 0
PW201-SVOC-2 59 i 59 ' 0
PW201-SVOC-3 51 ' 51 0
PW201-SVOC-4 61 61 ! 0
PW205-SVOC-1 44 22 0
PW201-SVOC-1 MS ' 60 64 ! 1 0
PW201-SVOC-1 MSD I 64 ’68 I i 0
LCS 12JUL10 LCS ^ 62 i 58 i 0
SMB 13JUL10 BLK IS i 64 ' °PW201-SVOC-5 ! 55 56 : ; 0
PW204-SVOC-1 , 59 63 1 0
LCS 13JUL10LCS ! 71 63 ! 0

1
i

1

!
! ;

1
! 1 i 1

i 1 I
1 1 !
it'

I ,

1
1 1
i 1 1
1 1 1

!
1 i
' I 1
1 1 1

1 1

' 1

1
1

1

i ;
1 1

1
2
3
4
5
6
7
8 
9

10
11
12
13

QC Limits
SMC5 (2FP) = 2-Fluorophenol 
SMC6 (TBP) = 2,4,6-Tribromophenol

(25-121)
(19-122)

* Values outside contract required QC Limits

Comments

FORM ll-B
Printed: 16 Jul2010 1714:03 

ver (3/19/2010)



Southwest Research Institute 

System Monitoring Compound Recovery

Project: 12474.05.00X Case: QXP02220X40 SDG: 436192

Sample ID
SWIC5
(2FP)

SMC6
(TBP) Out

SMB 12JUL10BLK i 75 ! 59 i i 0
PW201-SVOC-1 60 63 ! 1 0
PW201-SVOC-2 59 59 1 0
PW201-SVOC-3 i 51 51 ____ _____ i__ Q__
PW201-SVOC-4 61 61 1 1 0
PW205-SVOC-1 44 22 1 ! 1 0
PW201-SVOC-1 MS 60 1 64 ! 0
PW201-SVOC-1 MSD i 64 ! 68 ! 1 0
LCS 12JUL10LCS 1 62 i 58 ■ 0
SMB 13JUL10BLK ' 75 1 64 i 0
PW201-SVOC-5 1 55 I 56 i 0
PW204-SVOC-1 1 59 63 1 0
LCS 13JUL10LCS 71 63 i 0

1
1 i

ill
! ' I

{

i
i

1
1 ___________ 1____________

’ ' i
1

1 1
1
i i 1

j 1-------------------------------------------------------------------------------------------------------- ^---------------------------------------------------- 1

1 1
i i

! ^ ^1
i 1

i !

1 !
1

1 1
!
1 1

1
2
3
4
5
6
7
8 
9

10
11
12
13

QC Limits
SMC5 (2FP) = 2-Fiuorophenol 
SMC6 (TBP) = 2,4,6-Tribromophenol

(25-121)
(19-122)

* Values outside contract required QC Limits

Comments

FORM ll-B
Printed: 16 Jul 201017:14:03 

ver (3/19/2010)



Waste Stream Number: PW - 206

Waste Stream Title: Solid Process
Residuals
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Analy Meth:SW846-3050B QC Batch:QC08329011 Test:METALS-PREP
Rpt Basis:Not Corrected Date Approved

Prep Meth;
Approver: T E SHOOK

Analyzed:11/19/08 00:00:00 T E SHOOK 
11/24/08 12:00

Analy Meth:SW846-6010B QC Batch:QC08329013 Test:SW846-6010B
Rpt Basis :Not Corrected Date Approved

Pr^ Meth: SW846-3050B Analyzed:11/20/08 00:00:00 K A DAYS
Approver: T E SHOOK 11/24/08 12:02

F“
Analyte Marne
LCR Dilu HT CLF

Result +/- Unit Qual

2.23
Arsenic

90.91
2.23 0 mg/kg U

0.105
Barium

90.91
3.55 0 mg/kg

0.254
Cadmium

90.91
1.45 / 0 mg/kg B

0.215
Chromium

90.91
1.14 0 mg/kg B

2.36
Lead

90.91
26.4*^ 0 mg/kg B

5.74
Selenium

90.91
7.40 ✓ 0 mg/kg B

0.219
Silver

90.91
0.219 0 mg/kg U

EPA Qualifiers:
B - Analyte result less than the Practical Quantitation Limit (PQL) and greater than 

or equal to the Instrument Detection

Limit (IDL).

O - Analyte analyzed for but undetected. Analyte result was below the Lowest 
Concentration Reported (LCR) .



Analy Meth:PORTS-Non-standard QC Batcli:QC08337042 Test:SHIPPING
Basis:Not Corrected Date Approved

Prep Meth:
Approver: C J MAYNARD

Analyzed:11/24/08 00:00:00 C J MAYNARD 
01/19/09 12:49

Analyte Name 
Fn LCR Dilu

Result + /- Unit Qual
HT CLF

Other SHIPPED

Conraients: Sent to Southwest Research Institute for SVOC analysis. Shipping order 
X-13306.

02/10/09 11:52 
Page; 2

EVSR2008-136
X083220027

Portsmouth Analytical Laboratory

Revised Report REV 01

Analy Meth:SW846-3540B QC Batch;QC08357025 Test:ORGEXT-PCB-l
Rpt Basis;Not Corrected Date Approved

Prep Meth:
Approver: F R MACHESKY

Analyzed:11/I8/08 08:31:44 F R MACHESKY 
12/22/08 08:57

Analy Meth:SW846-3S40B QC Batch:QC08353030 Test:0RGBXT-PEST1
Rpt Basis:Wot Corrected Date Approved

Prep Meth: Analyzed: 11/24/08 13:19:47 F R MACHESKY 
3



^ipprover; F R MACHESKY 12/18/08 10:46

Analy Meth:SW846-8082 QC Batch:QC08364029 Test :PCB8082
Rpt Basis;Not Corrected Date Approved

Prep Meth: SW846-3540B Analyzed:11/18/08 20:48: 00 F R MACHESKY
Approver: J N STRICKLAND 12/30/08 09:14

Analyte Name Result +/- Unit Qual
Fn LCR Dilu HT CLF

Aroclor-1016 1 ug/g U
1 1

Aroclor-1221 1 ug/g U
1 1

Aroclor-1232 1 ug/g U
1 1

Aroclor-1242 1 ug/g u1

Aroclor-1248 1 ug/g u
1 1

Aroclor-1254 1 ug/g
1 1

Aroclor-1260 16 ug/g
5 5

Aroclor-1268 5.5 ug/g
1 1

Comments: See QA08161120M6D for dilutions associated with this sample.

Analy Meth: SW846-8081A QC Batch:QC09016019 Test: PEST8081A
Rpt Basis :Not Corrected Date 2toproved

Prep Meth: SW846-3 540B Analyzed: 01/04/09 20:54:00 F R mCHESKY
Approver: J N STRICKLMED 01/16/09 12:00

Analyte Name 
Fn LCR Dilu

Chlordane

HT CLF
Result

1000

Unit......... —Qual.

ug/kg JD



aooo
Endrin

1 X
10 ug/kg JU

10
Heptachlor

1 Z
10 ug/kg uU

10
Heptachlor epoxide

1 X
10 ug/kg JU

10
Lindane

1 X
10 ug/kg JU

10
MethoxychloT-

1 X
10 ug/kg JU

2000
Toxaphene

1 X
2000 ug/kg JU

Comments: The matrix spike and matrix spike duplicate recoveries associated

with this sample are the following:

MS recoveries

Compound Recovery Acceptance Range

Lindcine 13 8% 70-130%

Hentachlor 79.2% 70-130%

Heptachlor Epox 102 70-130%

rj 106% 70-130%

Methoxychlor 62.8% 70-130%

Chlordane * 70-130%

Toxaphene * 70-130%

* - Due to matrix interferences Chlordane and Toxaphene recoveries

could not be calculated. The associated LCS recovery (See

QA08161216P6D) was Clilordane (126%) and Toxaphene (82.6%). RL's 

adjusted accordingly.

MSB recoveries

Compound Recovery Acceptance Range

02/10/09 11:52 
P e: 3

SR2008-136
X083220027

Portsmouth Analytical Laboratory 

Revised Report REV 01



Lindane 151% 70-130%

Heptachlor 70,0% 70-130%

Heptachlor Epox 100% 70-130%

Endrin 94.0% 70-130%

Methoxychlor 58.7% 70-130%

Chlo-^dane * 70-130%

Toxaphene * 70-130%

* - Due to matrix interferences Chlordane and Toxaphene recoveries 

could not be calculated. The associated LCS recovery (See 

QA08161216P6D) was Chlordane (126%) and Toxaphene (82.6%). RL’s 

adjusted accordingly.

note - matrix interferences in this san^>le caused Pretention Time 

shifting of the compounds. The spiked sauries were overlayed with 

the non spiked sample to determine relevant Retention Times for the 

coitpounds to aid in identification and calculation of spike 

recoveries.

The second methojCi^chlor ccc recovery (72.2%) is below the PORTS 

acceptance limit of 85%.

Analy Meth:SW846-8260B QC Batch:QC08326018 Test:V0A-2
i^t Basis:Not Corrected Date Approved

Prep Meth: Analyzed:ll/19/08 12:14:00 J N STRICKLAND
Approver: B D RUHR 11/26/08 09:52

Analyte Name Result +/- Unit Qual
Fn LCR Dilu HT CLP

1,1,1-Trichloroethane 20 ug/kg JD C
20 1

1,1,2,2-Tetrachloroethane
1

20 ug/kg JU c

1,1,2-Trichloroethane 20 ug/kg JU c20 1

1,1-Dichloroethane 20 ug/kg JU C
20 1



20
1 / 1-Dichloroeth.ene

1
20 ug/kg JtJ c

20
1,2-Dichlorobenzene

1
20 ng/kg JU c

20
1,2-Dichloroethane

1
20 ng/kg JU c

20
1,2-Dimethylbenzene

1
20 ug/kg JU c

20
1,3 (1,4) -Dimethylbenzene

1
20 ug/kg JU c

20
1,4-Dichlorobenzene

1
20 ug/kg JU c

500
2~Butanone

1
500 ug/kg JU c

500
4 -Methyl - 2 -pentanone

1
500 ug/kg JU c

500
Acetone

1
500 ug/kg JU c

20
Benzene

1
20 ug/kg JU c

Bromodi ch 1 oronie thane
1

20 ug/kg JU c

20
Bromoform

1
20 ug/kg JU c

40
Bromome thane

1
40 ug/kg JU c

20
Carbon disulfide

1
30.6 ug/kg J c

20
Carbon, tetrachloride

1
20 ug/kg JU c

20
Chlorobenzene

1
20 ug/kg JU c

40
Ch.loroethane

1
40 ug/kg JU c

20
Chloroform

1
20 ug/kg JU c

40
Chloromethane

1
40 ug/kg JU c

20
Dibr OHIO chi or omef-h a ne

1
20 ug/.kg JU c

Ethylbenzene
1

20 ug/kg JU c

20
Methylene chloride

1
20 ug/kg JU c



Tetrachloroethene
1

20 ug/kg JU c

Toluene 20 ug/kg JU c
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Analyte Name Result +/- Unit Qual
Fn LCR Dilu HT CLF

Trichloroethene 57.6 ug/kg J C
20 1

Trichloro fluoromethane 40 ug/kg JU C
40 1

Vinyl chloride 10 ug/kg JU c
1

cis-1,2-Dichloroethene 20 ug/kg JU c
20 1

trans-1,2-Dichloroethene 20 ug/kg JU c
20 1

Retention
Estimated

TIC Name Fn Time Unit
Concentr Qual Un.it

1- (2-Metlioxy-l-m.ethylethoxy> -2-propanol 
500 J ug/kg

1- (2-Meth.oxypropyl) -2-propanol
130 J ug/kg

2,4-Di3neth.ylphenol 
240 J ug/kg

2- (4-metlioxyphenyl) -2~met-l, 3-dioxolane
1300 J ug/kg

2-methyl-2-cyclopenten-1-one 
76 J ug/kg

Naphthalene
J

Unknown 
80 J

ug/kg

ug/kg

19.16 min

19.52 min

22.76 min

24.20 min

11.06 min .

22.99 min

19.64 min



Unknown 
100 J

n-octane
J

ug/kg

ug/kg

p-tertpamyl phenoxy ethanol 
100 J ug/kg

23.90 min

13.02 min 

24.05 min

Comments: Reproducibility as expressed by the recovery of the siirrogates in the 

MBLK coirpared to the recovery of the surrogates in the LCS failed the 

PORTS estabished RPD lov/er limit of -11.4% for the surrogate 

bromofluorobenzene {-13.4%).

Choromethane (17.6%) and bromomethane(22.7%) failed the method 

criteria of < 15% RSD on the initial calibration and the values are 

estimated ”J".

Chloromethane{35.8%), bromomethane(95.4%) , chloroethane(32.3%) , 1,1,2,2 
Tetrachloroethane(25.5%), and acetone(31.1%)

'ibation
failed the PORTS good laboratory practice of < 25% D on the daily continuing 

check and the values are estimated " J".

Due to matrix interferences, 3 out of 4 of the internal standards 

failed the method area lower limit of < -50% and all values are 

estimated "J". All three surrogates failed the PORTS established 

recovery limits.

A large mass of coeluting non-target coitpounds particularly in the 16-20 
minute range and again from 22 minutes to the

end of the chromatogram attributed to qualifying the data. Also, the poor 
separation in these particular regions made

the identification of TICS(tentatively identified compounds) difficult.

EPA Qualifiers:

J - Estimated value,

U - Analyte analyzed for but undetected. Analyte result was below the Lowest 
Concentration Reported (LCR).
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Analy Meth:PORTS-XP4-TS-RL7240 QC Batch.:QC08324022 Test:AB-ACT-GPC
Rpt Basis;Not Corrected Date Approved

Prep Meth: 
over: W R WAUGH

Analy2ed:ll/17/08 15:00:00 R M BALL 
11/19/08 14:54

Analyte Name 
Fn TPE MDA

Alpha activity 2.97E+00‘ 4.86E+00

Beta activity 
5.88E+00 5.87E+00

Dec Lvl

1.93E+0

2.66E+0

Result +/- Unit 

2.18E+0O 2.97E+00 pCi/g 

2.77E+01 5.76E+00 pCi/g

Qual

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC08330028 Test:ALPHA-AM-AS
Rpt Basis:Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:11/24/08 17:09:15 S J JAMES
Approver: C D GOOD 11/25/08 12:58

Analyte Name 
TPE MDA

Americium-241 
1.154E-02 8.989E-03

Result +/- Unit
Dec Lvl

9.951E-03 1.149E-02 pCi/g

Qual



Analy Meth:PORTS-XP4-TS-SL7510 QC Batch:QC08330026 Test:ALPHA-NP-AS
Rpt Basis:Kot Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed; 11/24/08 17:11:10 S J JAMES
Approver: C D GOOD 11/25/08 13:00

Analyte Name
Fn TPE MDA

Result
Dec Lvl

+ /- Unit Qual

Neptunium-237
1.610S-02 2.076E-02

1.693E-02 1.596E-02 pCi/g U

Plutoniiim-2 3 8
9.805E-03 7.624E-03

8.440E-03 9.746E-03 pCi/g D

Plutonium-239/240
9.743E-03 2.070E-02

2.816E-03 9.742E-03 pCi/g U

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC08330031 Test;AhPHA-U-AS
•R. ■ Basis :Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:11/24/08 17:12:46 S J JAMES
Approver: C D GOOD 11/25/08 13:01

Analyte Name
Fn TPE 2x!DA

Result
Dec Lvl

+/- Unit

Dranium.-233/234
8.239E-02 2.553E-02

3.435E-01 6.974B-02 pCi/g

Uranium-235
2.123E-02 1.160E-02

2.568E-02 2.097E-02 pCi/g

Uranium-23 6
7.013E-05 1.042E-02

O.OOOE+00 O.OOOE+00 pCi/g

Uranium-23 8
3.584E-02 9.385E-03

8.311E-02 3.393E-02 pCi/g

Qual

Comments: .

Analy Meth:PORTS-XP4-TS-RL7505 QC Batch:QC0832S042 Test:RAD-PREP
I^t Basis :Mot Corrected Date ^proved

Prep Meth: Analyzed:11/20/08 14:15:50 R M BALL 
11



Approver: R M BALL 11/24/08 13:25

*Analy Meth:PORTS-XP4-TS-RL7510 QC Batch :QC08330019 Test;TC99-ACT-LS
Rpt Basis:Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:11/24/08 00:00:00 R M BALL
Approver: W R WAUGH 02/10/09 11:49

Analyte Name 
Fn T‘PE I4DA

Technetium-9 9 
2-02E+00 2.49E-01

Result +/-
Dec Livl

1.21E-0

Unit

8.95E+01 9.40E-01 pCi/g

Qual
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Analy Meth: PORTS-XP4-TS-EL7510 QC Batch:QC08330033 Test;TOTAL-U-AS
Rpt Basis;Not Corrected Date improved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed: 11/24/08 00:00:00 S J JAMES
Approver; C D GOOD 11/25/08 13:03

Analyte Name 
Fn TPE MDA

Uranium
1._.1E-01 3.346E-02

Dec Lvl
Result +/-

2.542E-01

Unit

ug/g

Qual



Analy Meth:PORTS-XP4-TS-RL7510 QC Batcli:QC08330030 Test:U235-WT-AS
xvt''* Basis:Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:11/24/08 00:00:00 S J JAMES
Approver: C D GOOD 11/25/08 13:05

Analyte Name 
Fn. TPE MDA

Draniira-235 
4-337E+00

Dec Lvl
Result

4.676E+0O

+/- XJnit

wt %

Qual

SPA- Qualifiers:
U - Indicates analyte/nuclide was analyzed for, but not detected.

Footnotes:

C - Method SW846-5030A "Purge-and-Trap"

An asterisk (*) beside a Oust Smpl Id, Test, Analyte Id, Aliquot or TIC CAS Id indicates a 
modification after re-open.



Waste Stream Number: PW - 207

Waste Stream Title: Spent Activated
Carbon
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Lab Name: SOUTHWEST_RESEARCH_INSTIT Contract:12474.05.OOX|

Lab Code: SWRI Task Ord:100710-2 SRR No.: 41538 SDG No.: 436192

S.M. STOLLER CORE.

INORGANIC ANALYSES DATA SHEET
STOL SAMPLE NO. 

II PW207-MET-1

Matrix {soil/water): SZ___

Level (low/med): LOW 

% Solids: 100.0

Lab Sample ID: 436221 

Date Received: 07/10/10

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

1 ^ ^ n ^ I
I CAS No. 1 Analyte

1
1 Concentration 1Ci Q
1 1 1

IM 1
1 1

7440-38-2 1 Arsenic 1 1.71 i IP 1
7440-39-3 1 Barium 1 1311 1 IP 1
7440-43-9 1 Cadmium 1 8.411 iP 1
7440-47-3 1 Chromium 1 43.21 1 IP 1
7439-92-1 1 Lead 1 1.41 1 * IP 1
7439-97-6 !Mercury 1 1.4| 1 ICVI
7782-49-2 i Selenium I 0.99IBI IP 1
7440-22-4 1 Silver 1 0.44IUI IP 1

Color Before: 

Color After: 

Comments:

Clarity Before: 

Clarity After:

Texture: 

Artifacts:

FORM I - IN QXP02220X40



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order #; 100710-2,100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10, 07/13/10 

SDG: 436192

Sample ID
Lab

System ID
Technetium-99 
Result (pCi/g) Q

TPU
fpCi/g)

Rhl03 Internal 
Std Rec

Date
Analyzed

Prep Blank pbwgl2cm3 0.0195 U 1.25 69.6% 07/14/10
Lab Control Icswgl2cm4 92.6 15.6 91.6% 07/14/10

True Value 100 — —
Recovery — 92.6% — —

Prep Blank 2 pbwglScml -0.0844 u 1.25 46.4% 07/14/10
Lab Control 2 lcswgl3cml 90.3 15.4 86.1% 07/14/10

True Value — 100 — — —
Recovery — 90.3% — —

PW201-RAD-1 436196 3.04 1.28 62.9% 07/14/10
Duplicate result 436196D 3.49 1.27 71.1% 07/14/10
RPD 13.8% — —
Spike result 436196S 95.0 15.6 99.5% 07/14/10
Spike added 99.3 — —
Recovery 92.6% — — —
Spike Duplicate result 436196SD 96.4 15.7 101% 07/14/10
Spike added 99.3 — —
Recovery — 94.0% — —

PW201-RAD-2 436197 7.62 1.43 81.9% 07/14/10
PW201-RAD-3 436198 6.94 1.43 80.7% 07/14/10
PW201-RAD-4 436199 0.393 u 1.16 73.7% 07/14/10
PW202-RAD-1 436214 6.13 1.35 85.1% 07/14/10
PW205-RAD-1 436217 1580 158 114% 07/14/10
PW207-RAD-1 436222 234 23.4 82.6% 07/14/10
PW201-RAD-5 436601 7.66 1.43 55.5% 07/14/10
PW204-RAD-1 436607 27.6 5.93 48.6% 07/14/10

Reporting Limit:
Q - data qualifier code.

2.50 pCi/g

lofl
This report may not be reproduced except in its entirety without the written approval of SwRl.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order #: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Lab Total Uranium TPU U236 Internal
Sample ID System ID Result (ug/g) 0 (ug/g) Std Rec
Prep Blank pbwgl2cm4 0.00153 U 0.00101 72.1%
Lab Control Icswgl2cm5 7.90 0.790 84.3%

True Value — 7.48 — —
Recovery — 105.6% — —

Prep Blank 2 pbwgl2cm5 0.00642 0.00210 72.0%
Lab Control 2 Icswgl2cm7 15.3 1.53 86.6%

True Value — 15.0 —
Recovery 102.0% — —

Prep Blank 3 pbwgl2cm2 0.000316 u 0.00200 113%
Lab Control 3 Icswgl2cm2 15.4 1.54 80.2%

True Value — 15.0 — —
Recovery — 102.7% — —

Prep Blank 4 pbwgl3cm2 0.000348 u 0.00100 66.7%
Lab Control 4 Icswgl3cm2 7.95 0.795 83.1%

True Value 7.48 — —
Recovery — 106.3% — —

PW201-RAD-1 436196 4.11 0.412 86.1%
Duplicate result 436196D 4.41 0.441 86.3%
RPD 7.04% — —
Spike result 436196S 12.9 1.29 85.2%
Spike added — 7.05 —
Recovery — 124.7% — —
Spike Duplicate result 436196SD 10.9 1.09 84.2%
Spike added — 7.26 —
Recovery — 93.5% — —

PW201-RAD-2 436197 0.0957 0.00963 62.0%
PW201-RAD-3 436198 0.0283 0.00298 61.7%
PW201-RAD-4 436199 0.199 0.0199 61.8%
PW202-RAD-1 436214 3.47 0.347 71.0%
PW205-RAD-1 436217 186 18.6 86.0%
PW207-RAD-1 436222 2.52 0.253 67.7%
PW201-RAD-5 436601 0.0158 0.00183 47.2%
PW204-RAD-1 436607 4950 495 85.6%

Reporting Limit:
Q - data qualifier code.

0.002 ug/g

lof6
This report may not be reproduced except in its entirety without the written approval of SwRI.



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
238u

Result (pCi/g) Q
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 0.000516 U 0.000340 72.1%
Lab Control Icswgl2cm5 2.63 0.263 84.3%

True Value 2.50 —
Recovery — 105.2% — —

Prep Blank 2 pbwgl2cm5 0.00215 0.000706 72.0%
Lab Control 2 Icswgl2cm7 5.09 0.509 86.6%

True Value — 5.01 —
Recovery — 101.6% —

Prep Blank 3 pbwgl2cm2 0.0000918 U 0.000672 113%
Lab Control 3 Icswgl2cm2 5.14 0.514 80.2%

True Value 5.01 — —
Recovery 102.6% —

Prep Blank 4 pbwgl3cm2 0.000103 U 0.000336 66.7%
Lab Control 4 Icswgl3cm2 2.65 0.265 83.1%

True Value — 2.50 —
Recovery — 106.0% —

PW201-RAD-1 436196 1.37 0.137 86.1%
Duplicate result 436196D 1.47 0.147 86.3%
RPD — 7.04% — —
Spike result 436196S 4.29 0.429 85.2%
Spike added 2.35 —
Recovery — 124.3% — —
Spike Duplicate result 436196SD 3.62 0.362 84.2%
Spike added — 2.42 —
Recovery — 93.0% —

PW201-RAD-2 436197 0.0320 0.00322 62.0%
PW201-RAD-3 436198 0.00938 0.000992 61.7%
PW201-RAD-4 436199 0.0663 0.00664 61.8%
PW202-RAD-1 436214 1.16 0.116 71.0%
PW205-RAD-1 436217 61.2 6.12 86.0%
PW207-RAD-1 436222 0.836 0.0836 67.7%
PW201-RAD-5 436601 0.00527 0.000611 47.2%
PW204-RAD-1 436607 1651 165 85.6%

Reporting Limit:
Q - data qualifier code.

0.000672 pCi/g

2 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name; Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client; S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID

236y

Result (pCi/g) Q
TPU

(pCi/g)
T1205 Internal 

Std Rec
Prep Blank pbwgI2cm4 0.0572 U 0.0812 79.0%
Lab Control Icswgl2cm6 1170 117 86.5%

True Value — 1050 — —
Recoveiy — 111.4% —

Prep Blank 2 pbwgl2cm5 0.00259 U 0.162 76.3%
Lab Control 2 Icswgl2cm8 2150 215 85.0%

True Value — 2090
Recovery 102.9%

Prep Blank 3 pbwgI2cm2 0.00951 U 0.162 79.5%
Lab Control 3 Icswgl2cm3 2130 213 91.2%

True Value — 2090 — —
Recovery 101.9% — —

Prep Blank 4 pbwgl3cm2 0.00948 U 0.0810 78.0%
Lab Control 4 Icswgl3cm3 1110 111 89.5%

True Value 1050 — —
Recoveiy — 105.7%

PW201-RAD-1 436196 0.0339 U 0.0801 97.6%
Duplicate result 436196D 0.0150 u 0.0805 93.0%
RPD — 0.00% —
Spike result 436196S 1120 112 84.5%
Spike added — 1040 —
Recovery 107.7% — —
Spike Duplicate result 436196SD 1110 Ill 83.1%
Spike added 1020
Recovery 108.8% — —

PW201-RAD-2 436197 0.0289 u 0.0811 61.5%
PW201-RAD-3 436198 0.00521 u 0.0770 64.2%
PW201-RAD-4 436199 0.0187 u 0.0785 61.7%
PW202-RAD-1 436214 0.0752 u 0.159 85.7%
PW205-RAD-1 436217 0.741 0.170 47.5%
PW207-RAD-1 436222 0.0522 u 0.159 113%
PW201-RAD-5 436601 0.0415 u 0.0746 43.8%
PW204-RAD-1 436607 0.420 0.164 34.8%

Reporting Limit:
Q - data qualifier code.

0.162 pCi/g
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: SM. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
235u

Result (pCi/g) Q
TPU

(pCi/g)
U236 Internal 

Std Rec
Percent
235U

Prep Blank pbwgl2cm4 0.0000106 U 0.000270 72.1% NC
Lab Control Icswgl2cm5 0.118 0.0130 84.3% NA

True Value — 0.115 — — —
Recovery — 102.6% — —

Prep Blank 2 pbwgl2cm5 0.0000932 u 0.000540 72.0% NC
Lab Control 2 Icswgl2cm7 0.224 0.0249 86.6% NA

True Value 0.229
Recovery — 97.8% — —

Prep Blank 3 pbwgl2cm2 0.0000867 u 0.000540 113% NC
Lab Control 3 Icswgl2cm2 0.241 0.0264 80.2% NA

True Value — 0.229 — —
Recovery — 105.2% — — —

Prep Blank 4 pbwgl3cm2 0.0000702 u 0.000270 66.7% NC
Lab Control 4 Icswgl3cm2 0.120 0.0132 83.1% NA

True Value — 0.115 — — —
Recovery — 104.3% —

PW201-RAD-1 436196 0.0787 N 0.00831 86.1% 0.886%
Duplicate result 436196D 0.0865 0.00906 86.3% 0.907%
RPD — 9.44% — — 2.34%
Spike result 436196S 0.228 N 0.0234 85.2% NA
Spike added 0.108 — —
Recovery — 138.2% — — —
Spike Duplicate result 436196SD 0.178 0.0186 84.2% NA
Spike added — 0.112 —
Recovery — 88.7% — —

PW201-RAD-2 436197 0.00116 N 0.000294 62.0% 0.562%
PW201-RAD-3 436198 0.000738 N 0.000268 61.7% 1.20%
PW201-RAD-4 436199 0.00310 N 0.000406 61.8% 0.719%
PW202-RAD-1 436214 0.0524 N 0.00535 71.0% 0.700%
PW205-RAD-1 436217 7.44 N 0.751 86.0% 1.85%
PW207-RAD-1 436222 0.0775 N 0.00782 67.7% 1.42%
PW201-RAD-5 436601 0.000322 UN 0.000251 47.2% <12.5%
PW204-RAD-1 436607 82.7 N 8.68 85.6% 0.772%
Reporting Limit: 0.000540 pCi/g
Q - data qualifier code.
NA - Not Applicable
NC - NC indicates that the total uranium concentration is too low to calculate %U235.
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538, 41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
234u

Result (pCi/g) 0
TPU

(pCi/g)
U236 Internal 

Std Rec
Prep Blank pbwgl2cm4 -0.109 U 0.311 95.5%
Lab Control Icswgl2cm5 2.37 0.391 74.8%

True Value — 2.41 — —
Recovery — 98.3% —

Prep Blank 2 pbwgl2cm5 -0.145 U 0.620 75.3%
Lab Control 2 Icswgl2cm7 4.42 0.762 76.0%

True Value — 4.81 — —
Recovery — 91.9% —

Prep Blank 3 pbwgl2cm2 -0.408 U 0.621 78.1%
Lab Control 3 Icswgl2cm2 4.49 0.765 74.2%

Tme Value — 4.81 —
Recovery — 93.3% — —

Prep Blank 4 pbwgl3cm2 -0.424 u 0.314 75.0%
Lab Control 4 Icswgl3cm2 2.16 0.379 88.2%

Tme Value 2.41 — —
Recovery — 89.6% —

PW201-RAD-1 436196 1.67 N 0.351 70.7%
Duplicate result 436196D 1.66 0.352 74.2%
RPD 0.60% — —
Spike result 436196S 4.86 N 0.568 77.1%
Spike added — 2.27
Recovery 140.5% — —
Spike Duplicate result 436196SD 3.89 0.492 73.5%
Spike added — 2.33
Recovery — 95.3%

PW201-RAD-2 436197 0.00825 UN 0.311 61.4%
PW201-RAD-3 436198 -0.0487 UN 0.297 63.0%
PW201-RAD-4 436199 0.152 UN 0.303 63.3%
PW202-RAD-1 436214 0.464 UN 0.612 65.2%
PW205-RAD-1 436217 181 N 18.1 66.5%
PW207-RAD-1 436222 0.460 UN 0.612 66.1%
PW201-RAD-5 436601 -0.273 UN 0.288 51.6%
PW204-RAD-1 436607 1360 N 136 82.6%

Reporting Limit:
Q - data qualifier code.

0.622 pCi/g

5 of 6
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: SZ

SRR#: 41538,41570

Task Order#: 100710-2, 100713-3

Client: S.M. Stoller Corp.

Project No.: 12474.05.00X 

Case#: QXP02220X40 

Date Received: 07/10/10,07/13/10 

SDG: 436192

Sample ID
Lab

System ID
233u

Result (pCi/g) Q
TPU

(pCi/g)
T1205 Internal 

StdRec
Prep Blank pbwgl2cm4 0.038 U 0.482 99.1%
Lab Control Icswgl2cm5 105 10.5 80.7%

True Value — 95.9 — —
Recovery — 109.5% — —

Prep Blank 2 pbwgl2cm5 0.0891 u 0.965 84.5%
Lab Control 2 Icswgl2cm7 198 19.8 82.4%

True Value — 192 — —
Recovery — 103.1% — —

Prep Blank 3 pbwgl2cm2 0.12 u 0.965 91.8%
Lab Control 3 Icswgl2cm2 199 20.0 88.8%

True Value 192 —
Recovery — 103.6% — —

Prep Blank 4 pbwgl3cm2 0.0877 u 0.482 84.3%
Lab Control 4 Icswgl3cm2 106 10.6 81.4%

True Value 95.9 —
Recovery — 110.5% — —

PW201-RAD-1 436196 0.457 u 0.480 112%
Duplicate result 436196D 0.590 u 0.484 116%
RPD 0.00% — —
Spike result 436196S 97.4 10.0 101%
Spike added — 90.3 —
Recovery 107.9% — —
Spike Duplicate result 436196SD 99.4 10.2 99.4%
Spike added — 93.0 — —
Recovery — 106.9% —

PW201-RAD-2 436197 0.13 u 0.482 65.5%
PW201-RAD-3 436198 0.0812 u 0.460 67.3%
PW201-RAD-4 436199 0.111 u 0.469 66.1%
PW202-RAD-1 436214 1.58 u 0.958 112%
PW205-RAD-1 436217 0.881 u 0.914 62.9%
PW207-RAD-1 436222 0.265 u 1.89 108%
PW201-RAD-5 436601 0.0745 u 0.444 50.5%
PW204-RAD-1 436607 0.125 u 0.472 33.2%

Reporting Limit:
Q - data qualifier code.

0.964 pCi/g

6 of 6
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Client S.M. Stoller 
Case: QXP02220X40 
SDG; 436192 
Sample Weight (g); 5.02 
Extraction Dilution: 2.0 
Dry Weight Input: 100

SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Data Reporting Form

Client Sample ID: PW207-VOC-1 
System ID: 436224 
Filename: R07121017 
Extract Volume (mL): 10 
Sample dilution: 50

Project Number 12474.05.00X 
Instrument REVEILLE 
Date Received: Jul 10 2010 11:30AM 
Date Analyzed: Jul 12 2010 10:45PM 
Total Dilution Factor: 99.6

CAS No. Comoound uo/ka
74-87-3 CHLOROMETHANE 100 U
75-01-4 VINYL CHLORIDE 100 u
74-83-9 BROMOMETHANE 100 u
75-00-3 CHLOROETHANE 100 u
75-694 TRICHLOROFLUOROMETHANE 100 u
75-35-4 1,1-DICHLOROETHENE 100 u
75-15-0 CARBON DISULFIDE 100 u
74-88-4 lODOMETHANE 100 u
75-09-2 METHYLENE CHLORIDE 100 u
67-64-1 ACETONE 3900
156-60-5 TRANS-1,2-DICHLOROETHENE 100 u
75-34-3 1,1-DICHLOROETHANE 100 u
108-05-4 VINYL ACETATE 100 u
156-59-2 CIS-1,2-DICHLOROETHENE 100 u
74-97-5 BROMOCHLOROMETHANE 100 u
67-66-3 CHLOROFORM 100 u

6-23-5 CARBON TETRACHLORIDE 100 u
-55-6 1,1,1 -TRICHLOROETHANE 100 u

8-93-3 2-BUTANONE 270 S
71-43-2 BENZENE 100 u
107-06-2 1,2-DICHLOROETHANE 100 u
79-01-6 TRICHLOROETHENE 100 u
74-95-3 DIBROMOMETHANE 100 u
78-87-5 1,2-DICHLOROPROPANE 100 u
75-27-4 BROMODICHLOROMETHANE 100 u
10061-01-5 CIS-1,3-DICHLOROPROPENE 100 u
108-88-3 TOLUENE 100 u
127-18-4 TETRACHLOROETHENE 100 u
108-10-1 4-METHYL-2-PENTANONE 100 u
10061-02-6 TRANS-1,3-DICHLOROPROPENE 100 u
79-00-5 1,1,2-TRICHLOROETHANE 100 u
124-48-1 DIBROMOCHLOROMETHANE 100 u
106-93-4 1,2-DIBROMOETHANE 100 u
591-78-6 2-HEXANONE 100 u
108-90-7 CHLOROBENZENE 100 u
100-41-4 ETHYLBENZENE 100 u
630-20-6 1,1,1,2-TETRACHLOROETHANE 100 u
179601-23-1 M/P-XYLENE 100 u
95-47-6 O-XYLENE 100 u
100-42-5 STYRENE 100 u
75-25-2 BROMOFORM 100 u
79-34-5 1,1,2,2-TETRACHLOROETHANE 100 u
96-18-4 1,2,3-TRICHLOROPROPANE 100 u
110-57-6 TRANS-1,4-DICHLORO-2-BUTENE 200 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 1 of 2 FORM I ver (3/19/2010)



Client; S.M. Stoller 
Case: QXP02220X40 
SDG: 436192 
Sample Weight (g): 5.02 
Extraction Dilution: 2.0 
Dry Weight Input; 100

SOUTHWEST RESEARCH INSTITUTE 
Method 8260B Medium Soil Data Reporting Form

Client Sample ID; PW207-VOC-1 
System ID; 436224 
Filename; R07121017 
Extract Volume (mL): 10 
Sample dilution; 50

Project Number 12474.05.00X 
Instrument; REVEILLE 
Date Received: Jul 10 2010 11;30AM 
Date Analyzed; Jul 12 2010 10;45PM 
Total Dilution Factor: 99.6

CAS No. Compound uo/kg
106-46-7
95- 50-1
96- 12-8

1,4-DICHLOROBENZENE
1.2- DICHLOROBENZENE
1.2- DIBROMO-3-CHLOROPROPANE

100 U 
100 U 
100 U

DATA REPORTING QUALIFIERS

B This flag is used when the analyte is found in the blank as well as the sample.
E This flag indicates compounds whose concentrations exceed the calibration range.
J Indicates an estimated value.
U Indicates compound was analyzed for, but not detected. Report the minimum detection limit for the sample with U (e.g. 10U) based on necessary 

concentration dilution action (This is not necessarily the instrument detection limit).

Page 2 of 2 FORM I ver (3/19/2010)



Project; 12474.05.OOX

Southwest Research Institute 

System Monitoring Compound Recovery

Case; QXP02220X40 SDG; 436192

Sample ID
SMC1
(DCE)

SMC2
(TOL)

SMC3
(BFB) Out

BLANK071210MBLK
LCS071210LCS 98 105 101
PW201-VOC-1
PW201-VOC-1 DL 104 101 86
PW201-VOC-1 MS DL 107 96
PW201-VOC-1 MSP DL 106
PW201-VOC-2 96 88
PW201-VOC-3 109 100 84
PW201-VOC-4
PW205-VOC-1 104 86
PW207-VOC-1 106 86
BLANK071410 MBLK 89
.CS071410LCS 110

PW201-VOC-5 133* 101 80
PW204-VOC-1 102 86

QC Limits
SMC1 (DCE) = 1,2-DICHLOROETHANE-D4 (SURR1) 
SMC2 (TOL) = TOLUENE-D8 (SURR2)
SMC3 (BFB) = BROMOFLUOROBENZENE (SURR3)

* Values outside contract required QC Limits

(70-130)
(70-130)
(70-130)

Comments

FORM Il-A
Printed: 16Jul2010 17:03:27 

ver (3/19/2010)



Waste Stream Number: PW - 208

Waste Stream Title: Mercury 

Containing Waste



P\aJ-c308> Ckejr>'trtkp 5o/o 5o<ia.

Kemp, Jeffrey C ___________________^^______

n:

To;
Subject:

Halcomb, Barbara E
Wednesday, September 30, 2009 2:41 PM
Kemp, Jeffrey C; Corbin, Bryan J
FW; Customer Report for Sample X092460005

--------Original Message---------
From: eslbatporprdOpgdp.usee.com [mailto;eslbatporprd@pgdp.usee.com] 
Sent: Wednesday, September 30, 2009 3:36 PM 
To: Halcomb, Barbara E
Subject: Customer Report for Sample X092460005

09/30/09 13:33 
Page: 1

WMS1867-1
X092460005

Portsmouth Analytical Laboratory 

Official Report

Customer Smpl Id; WMS1867-1 
Sampled: 09/03/09 09:40:00

Project:X-01-WM WMS 
dved: 09/03/09 10:20:09

Subproj Analyses:SOLID 
Needed: 10/01/09 23:59:00

Customer:B E HALCOMB 
Approved: 09/30/09 13:33:42

COC#:

Sample Desc:

Customer Comments:

Lab Smpl Comments:

Matrix: SOLID

Protocol: RCRA

Status: APPROVED

Location:

Analy Meth:SW846-6010B(TCLP) QC Batch:QC09271014 Test;6010B-TCLP
Rpt Basis;Not Corrected Date Approved

Prep Meth: SW846-3010A(TCLP) Analyzed:09/23/09 00:00:00 K A DAYS
Approver: T E SHOOK 09/29/09 06:37

Analyte Name
LCR Dilu HT CLF

Result + /- Unit Qual

Arsenic
0215 1 N

0.0431 0 mg/L B

Barium 0.00971 0 mg/L B



0.0012

Cadmium
0295 1 N

0.00295 0 mg/L U

Chromium
0.00586 1 N

0.0091 0 mg/L B

Copper
0.006 1

0.006 0 mg/L U

Lead
0.0223 1 N

0.0223 0 mg/L U

Selenium
0.0525 1 N

0.0525 0 mg/L U

Silver
0.00738 1 N

0.00738 0 mg/L u

Zinc
0.00203 1

0.0114 0 mg/L B

Comments: LCR for Se outside control limits.

Analy Meth:SW846-7470A(TCLP) QC Batch:QC09265008 Test:HG7470A-TCLP
Rpt Basis:Not Corrected Date Approved

Prep Meth: SW846-1311(Mercury) Analyzed:09/21/09 00:00:00 K A DAYS
Approver: T E SHOOK 09/22/09 12:38

Analyte Name 
LCR ■ Dilu

Result + /- Unit
HT CLF

Qual

Mercury
2000

62.0 mg/L

Analy Meth:SW846-3010A(TCLP) QC Batch:QC09265030 Test:M-PREP-TCLP
Rpt Basis:Not Corrected Date Approved

Prep Meth: SW846-1311(Metals) Analyzed:09/15/09 10:18:21 K A DAYS
Approver: T E SHOOK 09/29/09 06:34

EPA Qualifiers:

B - Analyte result less than the Practical Quantitation Limit (PQL) and greater than 
or equal to the Instrument Detection

2



Limit (ILL).

U - Analyte analyzed for but undetected, 
concentration Reported (LCR).

Analyte result was below the Lowest

Analy Meth:SW846-1311(Mercury) QC Batch:QC09257003 Test:1311TCLP-MER
Rpt Basis:Not Corrected 

Prep Meth:
Approver: D A DAYTON

Date Approved

Analyzed:09/10/09 14:17:15 D A DAYTON 
09/14/09 07:03

09/30/09 13:33 
Page: 2

WMS1867-1
X092460005

Portsmouth Analytical Laboratory

Official Report

Analy Meth:SW846-1311(Metals) QC Batch:QC09257002- Test:1311TCLP-MET
Rpt Basis:Not Corrected Date Approved

Prep Meth:
Approver: D A DAYTON

Analyzed:09/10/09 14:17:15 D A DAYTON 
09/14/09 07:02

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC09273005 Test:ALPHA-AM-AS
i^pt Basis :Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:09/29/09 15:24:29 S J JAMES
Approver: C D GOOD 09/30/09 13:31



Analyte Name 
TPE MDA

Result
Dec Lvl

+ /- Unit Qual

Americium-241 
6.520E-02 1.069E-01

4.361E-02 6.497E-02 pCi/g

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC09273006 Test:ALPHA-NP-AS
Rpt Basis:Not Corrected Date Approved

Prep Meth: .PORTS-XP4-TS-RL7505 Analyzed:09/29/09 15:27:20 S J JAMES
Approver: C D GOOD 09/30/09 13:32

Analyte Name
Fn TPE MDA

Result
Dec Lvl

+ /- Unit Qual

Neptunium-237
1.209E-01 3.404E-02

2.638E-01 1.151E-01 pCi/g

Plutonium-238
5.060E-02 3.395E-02

5.011E-02 5.011E-02 pCi/g U

Plutonium-239/240
06E-01 3.395E-02

2-631E-01 1.148E-01 pCi/g

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC09273003 Test:ALPHA-U-AS
Rpt Basis:Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:09/28/09 15:31:32 S J JAMES
Approver: C D GOOD 09/30/09 13:32

Analyte Name
Fn TPE MDA

Result
Dec Lvl

+ /- Unit Qual

Uranium-233/234
1.153E+04 8.753E+01

8.733E+04 3.359E+03 pCi/g

Uranium-235
8.873E+02 1.080E+02

3.626E+03 7.602E+02 pCi/g

Uranium-236
2.042E+02 2.632E+02

2.147E+02 2.024E+02 pCi/g U

Uranium-238 3.733E+04 2.194E+03 pCi/g
33E+03 8.735E+01



Analy Meth:PORTS-XP4-TS-RL7400 QC Batch;QC09264000 Test:GAMMA-ACT-GS
t Basis:Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:09/19/09 00:00:00 W C ZUEFLE
Approver: C D GOOD 09/30/09 12:28

Analyte Name
Fn TPE MDA Dec Lvl

Result + /- Unit

Protactinium-234m 
9.928E+03 2.006E+03

4.011E+04 2.118E+02 pCi/g

Thorium-230
1.829E+03 1.207E+03

1.057E+04 4.973E+01 pCi/g

Thorium-231
4.728E+02 7.755E+01

4.028E+03 1.073E+01 pCi/g

Thorium-234
1.633E+03 9.731E+01

2.627E+04 5.875E+01 pCi/g

Uranium-234
6.361E+03 4.423E+03

9.610E+04 3.326E+03 pCi/g

Urani\im-235
4.389E+02 7.012E+00

3.605E+03 1.170E+01 pCi/g

Uranium-238
21E+03 8.322E+03

1.162E+04 6.084E+03 pCi/g

Qual

09/30/09 13:33 
Page: 3

WMS1867-1
X092460005

Portsmouth Analytical Laboratory 

Official Report

Analy Meth:PORTS-XP4-TS-RL7505 QC Batch:QC09261007 Test:RAD-PREP
Rpt Basis:Not Corrected Date Approved

5



Prep Meth; 
trover: C D GOOD

Analyzed:09/18/09 10:00:26 C D GOOD 
09/18/09 10:34

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC09267006 Test:TC99-ACT-LS
Rpt Basis;Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:09/22/09 00:00:00 R M BALL
Approver: C D GOOD 09/29/09 10:40

Analyte Name 
Fn TPE MDA

Technetium-99 
3.12E+02 3.40E+02

Result
Dec Lvl

+ /- Unit

3.73E+03 3.02E+02 pCi/g
1.66E+0

Qual

Analy Meth:PORTS-XP4-TS-RL7510 QC Batch:QC09273004 Tesn:U235-WT-AS
jxpt Basis ;Not Corrected Date Approved

Prep Meth: PORTS-XP4-TS-RL7505 Analyzed:09/28/09 00:00:00 S J JAMES
Approver: C D GOOD 09/30/09 13:32

Analyte Name 
Fn TPE . MDA

Uranium-235
4.215E-01

Dec Lvl
Result

1.497E+00

+ /- Unit

wt %

Qual

EPA Qualifiers:

J - Indicates an estimated value.

U - Indicates analyte/nuclide was analyzed for, but not detected.



***** END OF REPORT *****

Distribution List: 
To: maynardcj 
To: 8894 BEH



Waste Stream Number: PW - 209

Waste Stream Title: Labpacks



Waste stream PW-209 (Labpacks) consists of off specification chemicals. The waste 
characteristics are based on known properties of the waste and are assigned as indicated 
about the chemical by the label. Material Safety Data Sheet, or manufacturer information.



Waste Stream Number: PW - 210

Waste Stream Title: Containerized
Gases



Waste stream PW-210 (Containerized Gases) consists of off specification gases, aerosol 
cans, and their associated residues. The exact concentrations of the hazardous 
constituents of these containers can be determined by Material Safety Data Sheet.



SUBMISSION DATE: SEPTEMBER 13, 2010

APPENDIX C-2

MATERIAL SAFETY DATA SHEETS



SUBMISSION DATE: SEPTEMBER 13, 2010
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SUBMISSION DATE: SEPTEMBER 13, 2010

MSDS - Supporting the Process Knowledge Waste Identification 
Reports

This volume contains the Material Safety Data Sheets which apply to the 
hazardous waste streams covered by the RCRA Part B Permit and referenced in the 
individual waste stream reports.

Material
1,1,1 -Trichloroethane
1.2- Dichloroethane
1.2- Dichloroethylene
1 -Methoxy-2-Propanol
2-Propanol
Acetic Acid
Acetone
Acetylene
Ammonia
Ammonium Citrate
Arsenic
Barium
Benzene
Blanket Cleaning Solvent
Boric Acid
Cadmium
Carbon Disulfide
Carbon Tetrachloride
Chlorine Trifluoride
Chlorobenzene
Chloroform
Chromium
Copper Cyanide
Cresols
Cresol Red
Cresylic Acid
CSInk
Cyanide
Cyclohexanone
Deglazing Solvent
Electrostatic Solution
Endrin
Ethanol
Ethyl Ether

MSDS Number/CAS Number
71-55-6
107-06-02
540-59-0
107- 98-2 
67-63-0 
64-19-7 
67-64-1
74- 86-2 
12125-02-9 
3012-65-5 
1327-53-3 
VW4203 
200-753-7 
64742-48-9 
10043-35-3 
3108
75- 15-0 
56-23-5 
7790-91-2
108- 90-7 
67-66-3 
7440-47-3 
544-92-3 
1319-77-3 
1733-12-6 
108-95-2 
96.35.031 
309
108-94-1
71- 55-6 
96.35.095
72- 20-8 
64-17-5 
60-29-7



SUBMISSION DATE: SEPTEMBER 13,2010

Freon 113 76-13-1
Gasoline 86290-81-5
Heptachlor 76-44-8
Hexane 110-54-3
Hydrochloric Acid 7647-01-0
Hydrofluoric Acid 7664-39-3
Isopropyl Alcohol 67-63-0
Kerosene, 1-K 8008-20-6
Kerosene, BP 64741-77-1
Lead 7439-92-1
Mercury 7439-97-6
Methanol 67-56-1
Methyl Ethyl Ketone 78-93-3
Methyl Isobutyl Ketone 108-10-1
Methylene Chloride 75-09-2
Multigraphics Cleaning Solution BJRJQ
Multigrpahics Electrostatic Solution 13943-58-3
Multilith Cylinder Cleaner 7697-37-2
Naptha 64742-89-8
Nitric Acid 7697-37-2
Phosphoric Acid 7664-38-2
Potassium Ferricyanide 13746-66-2
Propionaldehyde 123-238-6
Pyridine 110-86-1
Selenium 7782-49-2
Silver 7440-22-4
Sodium 7440-23-5
Sodium Hydroxide 1310-73-2
Sulfamic Acid 5329-14-6
Sulfuric Acid 7664-93-9
T etrachloroethylene 127-18-4
Toluene 108-88-3
Toner, Pre-mixed BMQXG
T richloroethylene 79-01-6
Universal Blanket Wash 64742-88-7
Xylene 108-38-3



SIGMA-ALDRICH
*

sigma-aldrich.com

SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006 

Version 4.0 Revision Date 13.03.2010 
Print Date 20.05.2010

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING
Product name 1,2-Dichloroethane

Product Number 284505
Brand Sigma-Aldrich

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone +18003255832
Fax +18003255052
Emergency Phone # (314) 776-6555

2. HAZARDS IDENTIFICATION
Classification of the substance or mixture
According to Regulation (EC) No1272/2008 
Flammable liquids (Category 2)
Carcinogenicity (Category 1B)
Eye irritation (Category 2)
Specific target organ toxicity - single exposure (Category 3)
Skin irritation (Category 2)
Acute toxicity, Oral (Category 4)

According to European Directive 67/548/EEC as amended.
Highly flammable. May cause cancer. Harmful if swallowed. Irritating to eyes, respiratory system and skin.

Label elements 

Pictogram

Signal word

Hazard statement(s)
H225
H319
H315
H302
H335
H350
Precautionary statement(s)
P201
P210
P261
P305 + P351 + P338

P308 + P313

Hazard symbol(s)
F
T

Sigma-Aldrich - 284505

Danger

Highly flammable liquid and vapour.
Causes serious eye irritation.
Causes skin irritation.
Harmful if swallowed.
May cause respiratory irritation.
May cause cancer.

Obtain special instructions before use.
Keep away from heat/sparks/open flames/hot surfaces. - No smoking. 
Avoid breathing dust/fume/gas/mist/vapours/spray.
IF IN EYES: Rinse cautiously with water for several minutes. Remove 
contact lenses, if present and easy to do. Continue rinsing.
IF exposed or concerned: Get medical advice/attention.

Highly flammable 
Toxic

Page 1 of 7



R-phrase(s)
R45
R11
R22
R36/37/38
S-phrase(s)
S53
S45

May cause cancer.
Highly flammable.
Also harmful if swallowed.
Irritating to eyes, respiratory system and skin.

Avoid exposure - obtain special instructions before use.
In case of accident or if you feel unwell, seek medical advice immediately 
(show the label where possible).

Restricted to professional users. 

Other hazards - none

3. COMPOSITION/INFORMATION ON INGREDIENTS
Synonyms

Formula
Molecular Weight

Ethylene dichloride 
Ethylene chloride

C2H4CI2 
98,96 g/mol

CAS-No. 1 EC-No. Index-No. Classification Concentration

Ethylene dichloride
107-06-2 203-458-1 602-012-00-7 Flam. Liq. 2; Care. IB; Eye

Irrit. 2; STOT SE 3; Skin Irrit.
2; Acute Tox. 4; H225, H319, 
H315, H302, H335, H350
F, T, Carc.Cat.2, R45-R11 - 
R22 - R36/37/38

For the full text of the H-Statements mentioned in this Section, see Section 16.

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. 
Consult a physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, 
apply water from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; 
solid streams of water may be ineffective. Cool all affected containers with flooding quantities of water.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
Use water spray to cool unopened containers.
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6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. 
Remove all sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form 
explosive concentrations. Vapours can accumulate in low areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous 
earth, vermiculite) and place in container for disposal according to local / national regulations (see section 
13).

7. HANDLING AND STORAGE
Precautions for safe handling
Avoid inhalation of vapour or mist.Avoid exposure - obtain special instructions before use.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic 
charge.

Conditions for safe storage
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are 
opened must be carefully resealed and kept upright to prevent leakage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Personal protective equipment 

Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with 
multi-purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to 
engineering controls. If the respirator is the sole means of protection, use a full-face supplied air 
respirator. Use respirators and components tested and approved under appropriate government 
standards such as NIOSH (US) or CEN (EU).

Hand protection
The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and the 
standard EN 374 derived from it.
Handle with gloves.

Eye protection
Face shield and safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the 
work place.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the 
product.

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance
Form 

Colour 

Safety data 

pH
Melting point 

Sigma-Aldrich - 284505

clear, liquid 

colourless

no data available 

-35 “C - lit.
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Boiling point 83 °C - lit.
Flash point 13,0 °C - closed cup - Tested according to Annex V of Directive 67/548/EEC.

Ignition temperature 413 “Cat 1.013 hPa
Lower explosion limit 6,2 %(V)
Upper explosion limit 16,2 %(V)

Vapour pressure 33,3 hPa at 0 °C
86 hPa at 20 °C - Tested according to Annex V of Directive 67/548/EEC.
312 hPa at 50 °C

Density 1,256 g/mL at 25 “C - lit.

Water solubility 8,69 g/l at 20 °C - Tested according to Annex V of Directive 67/548/EEC. - 
slightly soluble
10,3 g/l at 56 °C

Partition coefficient: 
n-octanol/water

log Pow; 1,48 at 20 °C - Tested according to Annex V of Directive 67/548/EEC.

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.

Conditions to avoid 
Heat, flames and sparks.

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas

11. TOXICOLOGICAL INFORMATION
Acute toxicity
LD50 Oral - rat - 670,0 mg/kg

LC50 Inhalation - rat - 7 h -1000 ppm
Remarks; BehaviorakComa. Cyanosis Nutritional and Gross Metabolic:Changes iniBody temperature 
decrease.
LD50 Dermal - rabbit - 2.800 mg/kg
Remarks: Sense Organs and Special Senses (Nose, Eye, Ear, and Taste):Eye;Lacrimation.

Skin corrosion/irritation
Skin - rabbit - irritating - 72 h - Draize Test

Serious eye damage/eye irritation 
Eyes - rabbit - Moderate eye irritation

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
Laboratory experiments have shown mutagenic effects.

Genotoxicity in vitro - Ames test - S. typhimurium - positive

Carcinogenicity
Carcinogenicity - rat - Oral
TumorigeniciCarcinogenic by RTECS criteria. GastrointestinakTumors. Skin and Appendages: Other; Tumors.
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This product is or contains a component that has been reported to be probably carcinogenic based on its 
lARC, OSHA, ACGIH, NTP, or EPA classification.

Possible human carcinogen

lARC: 2B - Group 2B: Possibly carcinogenic to humans (Ethylene dichloride)

Reproductive toxicity 

Reproductive toxicity - rat - Inhalation
Effects on Fertility; Post-implantation mortality (e.g., dead and/or resorbed implants per total number of 
implants).

Specific target organ toxicity - single exposure 
May cause damage to organs.

Specific target organ toxicity - repeated exposure
no data available

Aspiration hazard
no data available

May be harmful if inhaled. Causes respiratory tract irritation. 
Harmful if swallowed.
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.

Potential health effects
Inhalation 
Ingestion 
Skin 
Eyes

Signs and Symptoms of Exposure
Acts as a simple asphyxiant by displacing air., anesthetic effects, Difficulty in breathing. Headache, Dizziness, 
Prolonged or repeated contact with skin may cause:, defatting. Dermatitis, Contact with eyes can cause;. 
Redness, Blurred vision. Provokes tears.. Effects due to ingestion may include:. Gastrointestinal discomfort. 
Central nervous system depression. Paresthesia., Drowsiness, Convulsions, Conjunctivitis., Pulmonary edema. 
Effects may be delayed.. Irregular breathing.. Stomach/intestinal disorders. Nausea, Vomiting, Increased liver 
enzymes.. Weakness, Heavy or prolonged skin exposure may result in the absorption of harmful amounts of 
material.

Additional Information
RTECS: KI0525000

12. ECOLOGICAL INFORMATION 

Toxicity
Toxicity to fish

Toxicity to daphnia 
and other aquatic 
invertebrates.

LC50 - Oncorhynchus mykiss (rainbow trout) - 225,00 mg/I - 96 h 

NOEC - Cyprinodon variegatus (sheepshead minnow) -130 mg/I - 96 h 

EC50 - Daphnia magna (Water flea) - 540,00 mg/I - 24 h

Immobilization EC50 - Daphnia magna (Water flea) -160 mg/I - 48 h

Persistence and degradability
Biodegradability Biotic/Aerobic

Result: < 20 % - Not readily biodegradable. 
Remarks: not applicable

Bioaccumulative potential
Bioaccumulation Lepomis macrochirus (Bluegill) -14 d

Bioconcentration factor (BCF): 2

Mobility in soil 
no data available

PBT and vPvB assessment
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no data available

Other adverse effects 
no data available

13. DISPOSAL CONSIDERATIONS 

Product
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as 
this material is highly flammable. Observe all federal, state, and local environmental regulations. Contact a 
licensed professional waste disposal service to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION 

ADR/RID
UN-Number; 1184 Class: 3 (6.1) Packing group: II
Proper shipping name: ETHYLENE DICHLORIDE
IMDG
UN-Number: 1184 Class: 3 (6.1) Packing group: II
Proper shipping name; ETHYLENE DICHLORIDE 
Marine pollutant: No
lATA
UN-Number; 1184 Class; 3 (6.1) Packing group; II
Proper shipping name: Ethylene dichloride

EMS-No: F-E, S-D

15. REGULATORY INFORMATION
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

16. OTHER INFORMATION
Text of H-code(s) and R-phrase(s) mentioned in Section 3

Acute Tox. Acute toxicity
Care. Carcinogenicity
Eye Irrit. Eye irritation
Flam. Liq. Flammable liquids
H225 Highly flammable liquid and vapour.
H302 Harmful if swallowed.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.
H350 May cause cancer.
Skin Irrit. Skin irritation
F Highly flammable
T Toxic
R11 Highly flammable.
R22 Harmful if swallowed.
R36/37/38 Irritating to eyes, respiratory system and skin.
R45 May cause cancer.

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only. 
The above information is believed to be correct but does not purport to be all inclusive and shall be used 
only as a guide. The information in this document is based on the present state of our knowledge and is 
applicable to the product with regard to appropriate safety precautions. It does not represent any guarantee 
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from 
handling or from contact with the above product. See reverse side of invoice or packing slip for additional 
terms and conditions of sale.
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1,1,1-TRICHLOROETHANE

MSDS Number: T4914 ***** Effective Date: 05/26/09 * * * * * Supercedes: 07/06/06

I
24 Hour Emergency Tdephone: 90&^S9i2151

f>ate / CHEMTR^ 1-80Q.424«00
I j,. . fr Nslional Reaponse In Canada

CANUTEC: 613-996^066

From Mall in ckrodt Baker, Inc. 
222 Red School Lane 
Phllilpaburg, NJ 08965

Outside U.a And Canada 
Chemtrec: 703-527-3887

JJBakw NOTE: CHEMTREC. CANUTEC and NaUonN 
Response Center emergency numbers to be 
used only in the event of chemical 
emergencies involving a spill, leak, fire, 
exposure or accident involving chemicals.

Al rwn-emetgency questions should be directed to Customer Service <1-800-582-2537} for assistance.

1,1,1 -TRICHLOROETHANE

1. Product Identification
Synonyms: Methyl chloroform; trichloroethane; chloroetene
CAS No.: 71-55-6
Molecular Weight: 133.40
Chemical Formula: CH3CC13
Product Codes: 9435, 9437, W509, W510

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Methyl Chloroform 
Dioxane
1,2-Epoxybutane
Actual concentrations proprietary

71-55-6
123-91-1
106-88-7

96 - 100% 
< 3%

< 0.5%

Yes
Yes
Yes

3. Hazards Identification
Emergency Overview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS 
CENTRAL NERVOUS SYSTEM, LIVER, KIDNEYS, AND CARDIOVASCULAR SYSTEM. CAUSES 
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. POSSIBLE CANCER HAZARD. 
CONTAINS DIOXANE WHICH MAY CAUSE CANCER BASED ON ANIMAL DATA. Risk of cancer 
depends on duration and level of exposure.
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1,1.1-TRICHLOROETHANE

SAF-T-DATA(t*”) Ratings (Provided here for your convenience)

Health Rating; 3 - Severe (Cancer Causing)
Flammability Rating: I - Slight 
Reactivity Rating: 1 - Slight 
Contact Rating; 3 - Severe (Life)
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue (Health)

Potential Health Effects

Inhalation:
Inhalation of vapors will irritate the respiratory tract. Affects the central nervous system. Symptoms include 
headache, dizziness, weakness, nausea. Higher levels of exposure (> 5000 ppm) can cause irregular heart beat, 
kidney and liver damage, fall in blood pressure, unconsciousness and even death.
Ingestion:
Harmful if swallowed. Symptoms similar to inhalation will occur along with nausea, vomiting. Aspiration of 
material into the lungs can cause chemical pneumonitis which can be fatal. If aspirated, may be rapidly absorbed 
through the lungs and result in injury to other body systems.
Skin Contact:
Causes mild irritation and redness, especially on prolonged contact. Repeated contact may cause drying or flaking 
of the skin.
Eye Contact:
Liquids and vapors cause irritation. Symptoms include tearing, redness, stinging, swelling.
Chronic Exposure:
Prolonged or repeated skin contact may cause dermatitis. Chronic exposure may affect the kidneys and liver. 
Dioxane is a suspected human carcinogen based on animal data.
Aggravation of Pre-existing Conditions:
Personnel with CNS, kidney, liver or heart disease may be more susceptible to the effects of this substance. Use of 
alcoholic beverages may aggravate symptoms.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a 
physician.
Ingestion:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. Get medical attention immediately.
Skin Contact:
In case of contact, immediately flush skin with plenty of soap and water for at least 15 minutes while removing 
contaminated clothing and shoes. Wash clothing before reuse. Call a physician.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. 
Get medical attention immediately.
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1,1,1-TRICHLOROETHANE

5. Fire Fighting Measures
Fire:
Autoignition temperature: 500C (932F)
Flammable limits in air % by volume: 
lei: 7.0; uel: 16.0
Vapors in containers can explode if subjected to high energy source.
Dioxane has a flash point below 16C (60F).
Explosion:
Can react with strong caustic, such as potash to form a flammable or explosive material. Air/vapor mixtures may 
explode when heated. Vapors can flow along surfaces to distant ignition source and flash back. Sealed containers 
may rupture when heated.
Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with 
full facepiece operated in the pressure demand or other positive pressure mode. Combustion by-products include 
phosgene and hydrogen chloride gases. Structural firefighters' clothing provides only limited protection to the 
combustion products of this material.

6. Accidental Release Measures
Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as 
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel fi-om entering. Contain 
and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an appropriate 
container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste 
container. Do not use combustible materials, such as saw dust. Do not flush to sewer! Do not use aluminum, 
magnesium or zinc metal for storage container. US Regulations (CERCLA) require reporting spills and releases to 
soil, water and air in excess of reportable quantities. The toll free number for the US Coast Guard National 
Response Center is (800) 424-8802.

7. Handling and Storage
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Isolate 
from any source of heat or ignition. Containers of this material may be hazardous when empty since they retain 
product residues (vapors, liquid); observe all warnings and precautions listed for the product. Do not use 
aluminum equipment or storage containers. Contact with aluminum parts in a pressurized fluid system may cause 
violent reactions.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL):
350 ppm (TWA) for trichloroethane 
100 ppm (TWA) skin for dioxane 
-ACGIH Threshold Limit Value (TLV):
350 ppm (TWA), 450 ppm (STEL) for trichloroethane 
20 ppm (TWA) skin, A3 - Animal Carcinogen for dioxane
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1,1,1-TRICHLOROETHANE 

Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne 
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the 
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH 
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied air, full-facepiece 
respirator, airlined hood, or full-facepiece self-contained breathing apparatus. Breathing air quality must meet the 
requirements of the OSHA respiratory protection standard (29CFR1910.134). This substance has questionable 
warning properties. Where respirators are required, you must have a written program covering the basic 
requirements in the OSHA respirator standard. These include training, fit testing, medical approval, cleaning, 
maintenance, cartridge change schedules, etc. See 29CFR1910.134 for details.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to 
prevent skin contact. Viton is a recommended material for personal protective equipment.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and 
quick-drench facilities in work area.

9. Physical and Chemical Properties
Appearance:
Clear, colorless liquid.
Odor:
Mild chloroform-like odor.
Solubility:
4,400 ppm in water @ 20C (68F) 
Specific Gravity:
1.34@20C/4C
pH:
No information found.
% Volatiles by volume @ 21C (70F): 
100
Boiling Point:
74C(165F)
Melting Point:
-32C (-26F)
Vapor Density (Air=l):
4.63
Vapor Pressure (mm Hg):
100@20C (68F)
Evaporation Rate (BuAc=l):
12.8

10. Stability and Reactivity
Stability:
Requires inhibitor content to prevent corrosion of metals. Slowly hydrolyzes in water to form hydrochloric and 
acetic acid.
Hazardous Decomposition Products:
May produce carbon monoxide, carbon dioxide, hydrogen chloride and phosgene when heated to decomposition. 
Carbon dioxide and carbon monoxide may form when heated to decomposition.
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1,1,1-TRICHLOROETHANE

Hazardous Polymerization:
Hazardous polymerization can occur in contact with aluminum trichloride.
Incompatibilities:
Open flames, welding arcs, nitrogen tetroxide, oxygen, liquid oxygen, sodium, sodium hydroxide, and 
sodium-potassium alloy, strong alkalis, oxidizers, aluminum and other reactive metals.
Conditions to Avoid:
Insufficient inhibitor, incompatibles, heat, flame and ignition sources

11. Toxicological Information

Oral rat LD50; 9600 mg/kg; inhalation rat LC50: 18000 ppm/4H; investigated as a mutagen, tumorigen, 
reproductive effector; irritation eye rabbit. Standard Draize, 2mg/24H severe.

-\Cancer Lists\-
----NTP Carcinogen----

Ingredient Known Anticipated lARC Category

Methyl Chloroform (71-55-6) No No 3
Dioxane (123-91-1) No Yes 2B
1,2-Epoxybutane (106-88-7) No No 2B

12. Ecological Information
Environmental Fate:
When released into the soil, this material is not expected to biodegrade. When released into the soil, this material 
is expected to leach into groundwater. When released into the soil, this material is expected to quickly evaporate. 
When released to water, this material is expected to quickly evaporate. This material is not expected to 
significantly bioaccumulate. When released into the air, this material may be removed from the atmosphere to a 
moderate extent by wet deposition. When released to the atmosphere, this material has an average global half-life 
of 6.0 - 6.9 years. When released into the air, this material may adversely affect the ozone layer.
Environmental Toxicity:
This material is expected to be slightly toxic to aquatic life. The LC50/96-hour values for fish are between 10 and 
100 mg/1.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA 
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations may differ from federal 
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local 
requirements.

14. Transport Information
Domestic (Land, D.O.T.)

Proper Shipping Name: 1,1,1-TRICHLOROETHANE 
Hazard Class: 6.1
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1,1,1-TRICHLOROETHANE

UN/NA; UN2831 
Packing Group: III
Information reported for product/size: 20L

15. Regulatory Information

•\Chemical Inventory Status - Part l\-
Ingredient TSCA EC Japan Australia

Methyl Chloroform (71-55-6) Yes Yes Yes Yes
Dioxane (123-91-1) Yes Yes Yes Yes
1,2-Epoxybutane (106-88-7) Yes Yes Yes Yes

--------------\Chemical Inventory Status - Part 2\—
--Canada--

Ingredient Korea DSL NDSL Phil.

Methyl Chloroform (71-55-6) Yes Yes No Yes
Dioxane (123-91-1) Yes Yes No Yes
1,2-Epoxybutane (106-88-7) Yes Yes No Yes

-\Federal, State & International Regulations - Part 1\-

Ingredient
-SARA
RQ

302-
TPQ List

--SARA 313----------
Chemical Catg.

Methyl Chloroform (71-55-6) No No Yes No
Dioxane (123-91-1) No No Yes No
1,2-Epoxybutane (106-88-7) No No Yes No

------------- \Federal, State & International Regulations - Part 2\-
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8 (d)

Methyl Chloroform (71-55-6) 1000 U226 No
Dioxane (123-91-1) 100 U108 No
1,2-Epoxybutane (106-88-7) 100 No No

lemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Mixture / Liquid)

WARNING:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE 
CANCER.

Australian Hazchem Code: 2[Z]
Poison Schedule: S6 
WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and 
the MSDS contains all of the information required by the CPR.
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1,1,1-TRICHLOROETHANE

16. Other Information
NFPA Ratings: Health: 2 Flammability: 1 Reactivity: 0
Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS 
CENTRAL NERVOUS SYSTEM, LIVER, KIDNEYS, AND CARDIOVASCULAR SYSTEM. CAUSES 
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. POSSIBLE CANCER HAZARD. CONTAINS 
DIOXANE WHICH MAY CAUSE CANCER BASED ON ANIMAL DATA. Risk of cancer depends on duration 
and level of exposure.
Label Precautions:
Avoid breathing vapor.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Avoid contact with eyes, skin and clothing.
Label First Aid:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases call a 
physician.
Product Use:
Laboratory Reagent.
Revision Information:
MSDS Section(s) changed since last revision of docmnent include: 3.
Disclaimer:

MaUinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product. 
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO 
WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL 
NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)
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Material Safety Data Sheet
1,2-Dichloroethylene, 99%, mixture of isomers

ACC# 97772

MSDS Name: 1,2-Dichloroethylene, 99%, mixture of isomers 
Catalog Numbers: AC113400000, AC113400250 
Synonyms: trans-Acetylene dichloride.
Company Identification:

Acros Organics N.V.
One Reagent Lane 
Fair Lawn, NJ 07410

For information in North America, call: 800-ACROS-01 
For emergencies in the US, call CHEMTREC: 800-424-9300

540-59-0 1,2-Dichloroethylene 208-750-2

m
: 4 .VM-i

EMERGENCY OVERVIEW
Appearance: Clear liquid. Flash Point: 6 deg C.
Warningl Flammable liquid and vapor. Flarmful if inhaled. Unstabilized substance may 
polymerize. Causes eye and skin irritation. May be harmful if swallowed. May cause respiratory 
tract irritation.
Target Organs: Central nervous system, respiratory system, eyes, skin.

Potential Health Effects
Eye: Causes moderate eye irritation.
Skin: Causes moderate skin irritation. May cause dermatitis.
Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea. May be 
harmful if swallowed. May cause central nervous system depression.
Inhalation: Harmful if inhaled. May cause respiratory tract irritation. May cause narcotic effects 
in high concentration. Eye irritation, vertigo, and nausea were reported in humans exposed at 
''"'00 ppm.

ronic: Not available. Some German investigators reported fatty degeneration of the liver upon 
1 jated narcotic doses in rats and
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Section 4"- First Aid Measures

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 minutes. 
Get medical aid.
Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse. 
Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical personnel. 
Never give anything by mouth to an unconscious person. Get medical aid.
Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.
Notes to Physician: Treat symptomatically and supportively.

n mm
General Information: As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Vapors may 
form an explosive mixture with air. Use water spray to keep fire-exposed containers cool. 
Flammable liquid and vapor. Fire or excessive heat may result in violent rupture of the container 
due to bulk polymerization. Vapors are heavier than air and may travel to a source of ignition 
and flash back. Vapors can spread along the ground and collect in low or confined areas. 
Hazardous polymerization may occur under fire conditions.
Extinguishing Media: Use water fog, dry chemical, carbon dioxide, or regular foam.
Flash Point: 6 deg C ( 42.80 deg F)
Autoignition Temperature: 440 deg C ( 824.00 deg F)
Explosion Limits, Lower:9.70 vol %
Upper: 12.80 vol %
NFPA Rating: (estimated) Health: 2; Flammability: 3; Instability: 2

Ssi'M-:''

General Information: Use proper personal protective equipment as indicated in Section 8. 
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in 
suitable container. Remove all sources of ignition. Use a spark-proof tool. Provide ventilation.

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Ground and bond containers when transferring material. Use spark-proof tools and 
explosion proof equipment. Avoid contact with eyes, skin, and clothing. Empty containers retain 
product residue, (liquid and/or vapor), and can be dangerous. Avoid ingestion and inhalation. Do 
not pressurize, cut, weld, braze, solder, drill, grind, or expose empty containers to heat, spark<^ 
or open flames. Use only with adequate ventilation. Pure vapor will be uninhibited and may ' 
polymerize in vents or other confined spaces.
Storage: Keep away from sources of ignition. Store in a tightly closed container.
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Flammables-area. Store protected from light and air.

Wii
1 Si J

Engineering Controls: Use process enclosure, local exhaust ventilation, or other engineering 
controls to control airborne levels below recommended exposure limits. Facilities storing or 
utilizing this material should be equipped with an eyewash facility and a safety shower.
Exposure Limits

1,2-Dichloroethylene 200 ppm TWA
200 ppm TWA; 790 

mg/m3 TWA 1000 ppm 
IDLH

200 ppm TWA; 790 
mg/m3 TWA

OSHA Vacated PELs: 1,2-Dichloroethylene: 200 ppm TWA; 790 mg/m3 TWA
Personal Protective Equipment 
Eyes: Wear chemical splash goggles.
Skin: Wear appropriate protective gloves to prevent skin exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European 
Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or if irritation or other symptoms are experienced.

Physical State: Liquid 
Appearance: Clear 
Odor: Pleasant odor 
pH: Not available.
Vapor Pressure: 201 mm Hg @ 25 deg C 
Vapor Density: 3.34 (air=l)
Evaporation Rate:Not available.
Viscosity: Not available.
Boiling Point: 48-60 deg C @ 760 mm Hg 
Freezing/Melting Point:-57 deg C 
Decomposition Temperature:Not available. 
Solubility: Insoluble.
Specific Gravity/Density:!.2800 
Molecular Formula:C2H2CI2 
Molecular Weight:96.94

\ imical Stability: Stable under normal temperatures and pressures. This material is a 
monomer and may polymerize under certain conditions if the stabilizer is lost. 
Conditions to Avoid: Light, ignition sources, exposure to air, excess heat.
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Incompatibilities with Other Materials: Strong oxidizing agents, strong bases, copper. 
Hazardous Decomposition Products: Hydrogen chloride, phosgene, carbon monoxide, carbon 
dioxide.
Hazardous Polymerization: May occur.

jj' __  -jfc*

Section 11 - Toxicological Information

RTECS#:
CAS# 540-59-0: KV9360000 
LD50/LC50:
CAS# 540-59-0:

Draize test, rabbit, skin: 100 mg/24H Moderate; 
Inhalation, mouse: LC50 = 21700 ppm/6H;
Oral, mouse: LD50 = 2122 mg/kg;
Oral, rat: LD50 = 770 mg/kg;

Carcinogenicity:
CAS# 540-59-0: Not listed by ACGIH, lARC, NTP, or CA Prop 65.

Epidemiology: No data available. 
Teratogenicity: No data available. 
Reproductive Effects: No data available. 
Mutagenicity: No data available. 
Neurotoxici^: No data available.
Other Studies:

m
S13S.1I

No information available.

Sectli " ^3

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 
261.3. Additionally, waste generators must consult state and local hazardous waste regulations 
to ensure complete and accurate classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

'3 - ^
3- - ^

■■■

Shipping Name: DOT regulated - small quantity 
provisions apply (see 49CFR173.4)

1,2-DICHLOROETHYLENE <

Hazard Class: 3
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UN Number: UN1150
Packing Group: II

HI* iiiBiil?
US FEDERAL 

TSCA
CAS# 540-59-0 is listed on the TSCA inventory.

Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.

Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.

Section 12b
None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

CERCLA Hazardous Substances and corresponding RQs
None of the chemicals in this material have an RQ.

SARA Section 302 Extremely Hazardous Substances
None of the chemicals in this product have a TPQ.

Section 313
This material contains 1,2-Dichloroethylene (CAS# 540-59-0, 99%),which is subject to the 
orting requirements of Section 313 of SARA Title III and 40 CFR

, an Air Act:
This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Clean Water Act:
None of the chemicals in this product are listed as Hazardous Substances under the CWA. 
None of the chemicals in this product are listed as Priority Pollutants under the CWA. CAS# 

540-59-0 is listed as a Toxic Pollutant under the Clean Water Act.
OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.
STATE

CAS# 540-59-0 can be found on the following state right to know lists: California, New 
Jersey, Pennsylvania, Minnesota, Massachusetts.

California Prop 65

California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols:

XN F
”isk Phrases:

R 11 Highly flammable.
R 20 Harmful by inhalation.
R 52/53 Harmful to aquatic organisms, may cause long-term adverse 
effects in the aquatic environment.
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Safety Phrases:
S 16 Keep away from sources of ignition - No smoking.
S 29 Do not empty into drains.
S 7 Keep container tightly closed.
S 61 Avoid release to the environment. Refer to special instructions 
/safety data sheets.

WGK (Water Danger/Protection)
CAS# 540-59-0: 2 

Canada - DSL/NDSL
CAS# 540-59-0 is listed on Canada's NDSL List.

Canada - WHMIS
WHMIS: Not available.

This product has been classified in accordance with the hazard criteria of the Controlled Products 
Regulations and the MSDS contains all of the information required by those regulations. 
Canadian Ingredient Disclosure List

CAS# 540-59-0 is listed on the Canadian Ingredient Disclosure List.

mMSDS Creation Date: 11/20/1997 
Revision #5 Date: 3/16/2007
The information above is believed to be accurate and represents the best information currently available to us. However, we 
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume 
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for 
their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost prr' 
or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised I 
the possibility of such damages.
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SIGMA-ALDRICH
Material Safety Data Sheet

Version 3.2 
Revision Date 05/07/2008 

Print Date 09/08/2008

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : 1-Methoxy-2-propanol

Product Number : 484407
Brand : Aldrich

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone : +1 800-325-5832
Fax : +1 800-325-5052
Emergency Phone # : (314)776-6555

2. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms DOWANOL™ PM 
Propylene glycol methyl ether 
Propyleneglycol monomethyl ether

Formula : C4H10O2
Molecular Weight : 90.12 g/mol

CAS-No. EC-No. Index-No. Concentration

Monopropylene glycol methyl ether
107-98-2 203-539-1 603-064-00-3 -

3. HAZARDS IDENTIFICATION

Emergency Overview 

OSHA Hazards
Flammable Liquid, Target Organ Effect, Irritant

Target Organs
Liver, Kidney

HMIS Classification
Health Hazard; 3
Chronic Health Hazard: *
Flammability: 3
Physical hazards; 0

NFPA Rating
Health Hazard: 3
Fire: 3
Reactivity Hazard: 0

Aldrich - 484407
Sigma-Aldrich Corporation
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Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
May be harmful if swallowed.

4. FIRST AID MEASURES 

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance. Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult 
a physician.

5. FIRE-FIGHTING MEASURES 

Flammable properties
Flash point 34 °C (93 °F) - closed cup
Ignition temperature 278 °C (532 °F)

Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply 
water from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of 
water may be ineffective. Cool all affected containers with flooding quantities of water.

Specific hazards
Flash back possible over considerable distance. Container explosion may occur under fire conditions. Vapours may 
form explosive mixture with air. May form peroxides of unknown stability.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions
Avoid breathing vapors, mist or gas. Remove all sources of ignition. Beware of vapours accumulating to form 
explosive concentrations. Vapours can accumulate in low areas.

Environmental precautions 
Do not let product enter drains.

Methods for cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to local / national regulations (see section 13). Keep in 
suitable, closed containers for disposal.

7. HANDLING AND STORAGE

Aldrich-484407 Sigma-Aldrich Corporation
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Handling
Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.

Storage
Keep container tightly closed in a dry and well-ventilated place. Store in cool place.

Air sensitive.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters
Components

Monopropylene 
glycol methyl 
ether

CAS-No.

107-98-2

Value

TWA

STEL

TWA

STEL

Control
parameters
100 ppm 
369 mg/m3

150 ppm 
553 mg/m3

100 ppm 
360 mg/m 3

150 ppm 
540 mg/m3

Update

1994-09-01

1994-09-01

1989-03-01

1989-03-01

Basis

US. American Conference 
of Governmental and 
Industrial Hygienists 
Threshold Limit Values for 
Chemical Substances in the 
Work Environment: Annual 
Reports for the Year 
2004;Committees on 
Threshold Limit Values 
(TLVs) and Biological 
Exposure Indices (BEIs)

US. American Conference 
of Governmental and 
Industrial Hygienists 
Threshold Limit Values for 
Chemical Substances in the 
Work Environment; Annual 
Reports for the Year 
2004:Committees on 
Threshold Limit Values 
(TLVs) and Biological 
Exposure Indices (BEIs)

US. Department of Labor - 
Occupational Safety and 
Health Administration 
(OSHA) 29 CFR 1910.1000 
Z-1-A

US. Department of Labor - 
Occupational Safety and 
Health Administration 
(OSHA) 29 CFR 1910.1000 
Z-1-A

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If 
the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Aldrich - 484407
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Hand protection
Handle with gloves.

Eye protection 
Safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work 
place.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end 
of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form liquid, clear
Colour colourless

Safety data
pH no data available
Melting point no data available
Boiling point 118 -119 °C (244 - 246 °F) at 1,013 hPa (760 mmHg)

Flash point 34 °C (93 °F) - closed cup
Ignition temperature 278 °C (532 °F)
Lower explosion limit 1.8 %(V)
Upper explosion limit 16%(V)

Vapour pressure 14.5 hPa (10.9 mmHg) at 25 °C (77 °F)
Density 0.921 g/cm3
Water solubility completely miscible
Relative vapour 3.11
density - (Air = 1.0)

10. STABILITY AND REACTIVITY 

Storage stability
Stable under recommended storage conditions. May form peroxides on prolonged storage. Date container and 
periodically test for peroxides.

Conditions to avoid 
Heat, flames and sparks.

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides 

Hazardous reactions
Vapours may form explosive mixture with air.

Aldrich - 484407
Sigma-Aldrich Corporation 
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11. TOXICOLOGICAL INFORMATION 

Acute toxicity
LD50 Oral - mouse -11,700 mg/kg
Remarks: Behavioral:Convulsions or effect on seizure threshold. BehaviorakAtaxia. Lungs, Thorax, or 
RespirationiDyspnea.

LC50 Inhalation - rat - 5 h -10000 ppm

Inhalation: Irritating to respiratory system.

LD50 Dermal - rabbit - 13,000 mg/kg

Irritation and corrosion
Skin - rabbit - Open irritation test

Eyes - rabbit - Mild eye irritation - 24 h

Sensitisation
no data available

Chronic exposure

lARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by lARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as
a carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1 % is identified as
a known or anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1 % is identified as
a carcinogen or potential carcinogen by OSHA.

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated.

Potential Health Effects
Inhalation
Skin
Eyes
Ingestion
Target Organs

Additional Information
RTECS: UB7700000

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
May be harmful if swallowed.
Liver, Kidney,

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability) 
no data available

Ecotoxicity effects 

no data available 

Further information on ecology 

no data available
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13. DISPOSAL CONSIDERATIONS 

Product
Contact a licensed professional waste disposal service to dispose of this material. Burn in a chemical incinerator 
equipped with an afterburner and scrubber but exert extra care in igniting as this material is highly flammable. This 
combustible material may be burned in a chemical incinerator equipped with an afterburner and scrubber. Observe 
all federal, state, and local environmental regulations.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT iNFORMATION 

DOT (US)
UN-Number: 3092 Class: 3 Packing group:
Proper shipping name: 1-Methoxy-2-propanol 
Marine pollutant: No 
Poison Inhalation Hazard: No

IMDG
UN-Number: 3092 Class: 3 Packing group:
Proper shipping name: 1-METHOXY-2-PROPANOL 
Marine pollutant: No

EMS-No: F-E, S-D

lATA
UN-Number: 3092 Class: 3
Proper shipping name: 1-Methoxy-2-propanol

Packing group:

15. REGULATORY INFORMATION 

OSHA Hazards
Flammable Liquid, Target Organ Effect, Irritant

TSCA Status
On TSCA Inventory

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the 
threshold (De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312 Hazards
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components

Monopropylene glycol methyl ether

Pennsylvania Right To Know Components

Monopropylene glycol methyl ether

New Jersey Right To Know Components

Monopropylene glycol methyl ether

CAS-No. Revision Date
107-98-2 1989-12-01

CAS-No. Revision Date
107-98-2 1989-12-01

CAS-No. Revision Date
107-98-2 1989-12-01

Aldrich-484407 Sigma-Aldrich Corporation
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California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth, or any other 
reproductive defects.

16. OTHER INFORMATION 

Further information
Copyright 2008 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with 
the above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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Fisher Scientific
Material Safety Data Sheet

Creation Date 01-Sep-2009 Revision Date 26-Sep-2009 Revision Number 1

Product Name 

Cat No.

Synonyms

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lawn, NJ 07410 
Tel: (201)796-7100

2-Propanol

A415-4; A415-20; A416-1; A416-4; A416-4LC; A416-20; A416-200; A416- 
200LC; A416-500; A416P-4; A416S-4; A416SK-4; A416FB-19; A416FB-50; 
A416FB-115; A416FB-200; A416RB-50; A416RB-115; A416RB-200; 
A416RS-28; A416RS-50; A416RS-115; A416RS-200; A416SS-28; A416SS- 
50; A416SS-115; A416SS-200; A417-1; A417-4; A419-1; A419-4; A419RS- 
28; A419RS-115; A419RS-200; A419SS-28; A419SS-50; A419SS-115; 
A419SS-200; A426P-4; A426S-4; A426S-20; A426S-200; A451-1; A451-4; 
A451CU-50; A451N-219; A451POP-19; A451RS-19; A451RS-50; A451RS- 
115; A451RS-200; A451SK-1; A451SK-4; A451SS-200; A461-1; A461-4; 
A461-212; A461-500; A464-4, A464-4LC; A464RS-200; A464SK-4; A516-4; 
A516-20; A516-200; A516-500; A519-4; A520-4; A520RS-200; A520SS-28; 
A520SS-50; A520SS-115; A520SS-200; A522-4; A522-20; A522SAM-1; 
A522SAM-2; A522SAM-3; BP2621100; BP26324

Isopropanol; Isopropyl Alcohol (Certified ACS, HPLC, Laboratory, Histological, Spectranalyzed, 
OPTIMA LC/MS, USP, Pesticide, Low Water, USP/EP/BP/JP)

Laboratory chemicals

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800- 
424-9300
CHEMTREC®, Outside the USA: 703- 
527-3887

DANGER!
Emergency Overview

Flammable liquid and vapor. Irritating to eyes and skin. May cause irritation of respiratory tract. Vapors may cause 
drowsiness and dizziness. Aspiration hazard if swallowed - can enter lungs and cause damage.

Appearance Colorless Physical State Liquid Odor Alcohol-like

Target Organs Skin, Respiratory system. Eyes, Central nervous system (CNS), Liver, Kidney
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Thermo Fisher Scientific - 2-Propanol Revision Date 26-Sep-2009

Potential Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin
Inhalation

Ingestion

Chronic Effects

Irritating to eyes.
Irritating to skin. May be harmful in contact with skin.
May be harmful if inhaled. May cause drowsiness and dizziness. May cause irritation of 
respiratory tract.
Aspiration hazard if swallowed - can enter lungs and cause damage. Ingestion may cause 
gastrointestinal irritation, nausea, vomiting and diarrhea.

Experiments have shown reproductive toxicity effects on laboratory animals. May cause 
adverse liver effects. May cause adverse kidney effects.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Preexisting eye disorders. Skin disorders.

Haz/Non-haz
Component CAS-No Weiqht %

Isopropyl alcohol 67-63-0 >95

Eye Contact

Skin Contact

Inhalation

Ingestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Obtain 
medical attention.

Wash off immediately with plenty of water for at least 15 minutes. Obtain medical attention. 

Move to fresh air. If breathing is difficult, give oxygen. Obtain medical attention.

Do not induce vomiting. Obtain medical attention.

Treat symptomatically.

Flash Point 

Method

Autoignition Temperature

Explosion Limits 
Upper 
Lower

Suitable Extinguishing Media

Unsuitable Extinguishing Media 

Hazardous Combustion Products

12°C/53.6°F 

No information available. 

425°C / 797°F

12.7%@93°C
2.0%

CO2, dry chemical, dry sand, alcohol-resistant foam. Cool closed 
containers exposed to fire with water spray.

Water may be ineffective.

No information available.
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Thermo Fisher Scientific - 2-Propanol Revision Date 26-Sep-2009

Sensitivity to mechanicai impact 
Sensitivity to static discharge

No information available. 
No information available.

Specific Hazards Arising from the Chemical
Flammable. Containers may explode when heated. Vapors may form explosive mixtures with air. Vapors may travel to source of ignition 
and flash back.

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA Health 1 Flammability 3 Instability 0 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Remove aii sources of ignition. Take precautionary 
measures against static discharges. Avoid contact with skin, eyes and ciothing.

Should not be released into the environment.

Methods for Containment and Clean Remove all sources of ignition. Soak up with inert absorbent materiai. Use spark-proof toois 
Up and explosion-proof equipment. Keep in suitable and closed containers for disposal. Take

precautionary measures against static discharges.

Handling

Storage

Wear personal protective equipment. Do not get in eyes, on skin, or on ciothing. Avoid 
ingestion and inhalation. Keep away from open flames, hot surfaces and sources of ignition. 
Use only non-sparking tools. Use explosion-proof equipment. Take precautionary measures 
against static discharges.

Keep containers tightly closed in a dry, cooi and well-ventiiated place. Flammables area. Keep 
away from heat and sources of ignition.
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Thermo Fisher Scientific - 2-Propanol Revision Date 26-Sep-2009

Engineering Measures

Exposure Guideiines

Ensure that eyewash stations and safety showers are close to the workstation location. Ensure 
adequate ventilation, especially in confined areas. Use explosion-proof 
electrical/ventilating/lighting/equipment.

Component ACGIH TLV OSHA PEL NIOSH IDLH
Isopropyl alcohol TWA: 200 ppm 

STEL: 400 ppm
(Vacated) TWA: 980 mg/m^ 
(Vacated) TWA: 400 ppm 

(Vacated) STEL: 1225 mg/m’ 
(Vacated) STEL: 500 ppm 

TWA: 400 ppm 
TWA: 980 mg/m’

IDLH: 2000 ppm 
TWA: 980 mg/m’ 
TWA: 400 ppm 
STEL: 500 ppm 

STEL: 1225 mg/m’

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Isopropyl alcohol TWA: 400 ppm TWA: 400 ppm TWA: 200 ppm

TWA: 985 mg/m’ TWA: 980 mg/m’ STEL: 400 ppm
STEL: 500 ppm STEL: 1225 mg/m’

STEL: 1230 mq/m’ STEL: 500 ppm

NIOSH IDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment 
Eye/face Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.
Wear appropriate protective gloves and clothing to prevent skin exposure.
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced.

Physical State
Appearance
Odor
Odor Threshold 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature °C 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
log Pow
Molecular Weight 
Molecular Formula

Liquid
Colorless
Alcohol-like
No information available.
7 1% aq. sol.
43mmHg @ 20 °C
2.1 (Air = 1.0)

2.27 mPa.sat20°C
81 - 83°C /177.8 - 181.4°F@ 760 mmHg
-89.5°C/-129.rF
No information available.
12°C/53 6°F
1.7 (Butyl Acetate = 1.0)
0.785
Miscible with water 
No data available
60.1
C3 H8 0
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Stability 

Conditions to Avoid

incompatibie Materiais 

Hazardous Decomposition Products 

Hazardous Poiymerization 

Hazardous Reactions .

Hygroscopic.

Incompatible products. Excess heat Keep away from open flames, 
hot surfaces and sources of ignition. Exposure to moist air or water.

Strong oxidizing agents, Acids, Halogens, Acid anhydrides

Carbon monoxide (CO), Carbon dioxide (CO2)

Hazardous polymerization does not occur.

None under normal processing..

Acute Toxicity 

Product Information See actual entry in RTECS for complete information.

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation

Isopropyl alcohol 4396 mg/kg (Rat) 12800 mg/kg (Rat)
12870 mg/kq (Rabbit)

72.6 mg/L ( Rat) 4 h

Irritation

Toxicologically Synergistic 
Products

Irritating to eyes and skin 

No information available.

Chronic Toxicity 

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component ACGIH lARC NTP OSHA Mexico
Isopropyl alcohol Not listed Group 1 Not listed Not listed Not listed

lARC: (International Agency for Research on Cancer)
lARC: (International Agency for Research on Cancer) 
Group 1 - Carcinogenic to Humans 
Group 2A - Probably Carcinogenic to Humans 
Group 2B - Possibly Carcinogenic to Humans

Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmental Effects 

Teratogenicity

No information available.

Mutagenic effects have occurred in experimental animals.

Experiments have shown reproductive toxicity effects on laboratory animals. 

Developmental effects have occurred in experimental animals.

No information available.
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Other Adverse Effects See actual entry in RTECS for complete information.

Endocrine Disrupter Information No information available

Ecotoxicity
. Do not empty into drains.

Component Freshwater Alqae Freshwater Fish Microtox Water Flea
Isopropyl alcohol EC50 96h >1000 mg/L 

EC50 72h >1000 mg/L 
EC50 96h >1000 mg/L

LC50 96 h 9640 mg/L = 35390 mg/L EC50 
Photobacterium 

phosphoreum 5 min

EC50 48h 13299 mg/L

Persistence and Degradability 

Bioaccumulation/ Accumulation 

Mobility

Expected to be biodegradable. 

No information available

Component log Pow
Isopropyl alcohol 0.05

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification.

DOT
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1219
Isopropanol
3
II

TDG
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1219
ISOPROPANOL
3

lATA
UN-No
Proper Shipping Name

UN1219
Isopropanol
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Hazard Class 
Packing Group

IMDG/IMO
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1219
Isopropanol (Isopropyl alcohol) 
3

International Inventories
Component TSCA DSL NDSL EINECS ELiNCS NLP PiCCS ENCS AiCS CHiNA KECL

Isopropyl alcohol X X 200-661-
7

X X X X KE-
29363

X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule 
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - indicates a substance exempt from reporting under the Inventory Update Rule, I.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable 

SARA 313

Component CAS-No Weight % SARA313-Threshold 
Values %

Isopropyl alcohol 67-63-0 >95 1.0

SARA 311/312 Hazardous Categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No
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Clean Water Act
Not applicable

Clean Air Act
Not applicable

OSHA
Not applicable

CERCLA
Not Applicable

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Isopropyl alcohol X X X - X

U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations

Mexico - Grade

Canada

Serious risk, Grade 3

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
B2 Flammable liquid 
D2B Toxic materials
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Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412) 490-8929

01-Sep-2009

26-Sep-2009

"***", and red text indicates revision

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.

End of MSDS
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SIGMA-ALDRICH sigma-aldrich. com

Material Safety Data Sheet
Version 4.0 

Revision Date 03/12/2010 
Print Date 05/17/2010

1. PRODUCT AND COMPANY IDENTIFICATION

Product name Acetic acid

Product Number 
Brand

Company

Telephone
Fax
Emergency Phone #

A6283
Sigma-Aldrich

Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO 63103 
USA
+18003255832 
+18003255052 
(314) 776-6555

2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards
Combustible Liquid, Target Organ Effect, Harmful by skin absorption.. Corrosive

Target Organs

Teeth., KidneyTeeth., Kidney

GHS Label elements, including precautionary statements 
Pictogram

Signal word

Hazard statement(s) 
H226 
H303 
H312 
H314 
H317 
H331 
H402

Precautionary statement(s) 
P261 
P280
P305 + P351 + P338 

P310

HMiS Classification
Health hazard: 3
Chronic Health Hazard: *
Flammability: 2
Physical hazards: 0

NFPA Rating
Health hazard: 3
Fire: 2
Reactivity Hazard: 0

Danger

Flammable liquid and vapour.
May be harmful if swallowed.
Harmful in contact with skin.
Causes severe skin burns and eye damage.
May cause an allergic skin reaction.
Toxic if inhaled.
Harmful to aquatic life.

Avoid breathing dust/fume/gas/mist/vapours/spray.
Wear protective gloves/protective clothing/eye protection/face protection.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.
Immediately call a POISON CENTER or doctor/physician.
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Potential Health Effects 

Inhalation

Skin
Eyes
Ingestion

May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.
Harmful if absorbed through skin. Causes skin burns.
Causes eye burns.
May be harmful if swallowed. Causes burns.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Synonyms Glacial acetic acid

Formula C2H4O2
Molecular Weight 60.05 g/mol

CAS-No. EC-No. Index-No. Concentration

Acetic acid
64-19-7 200-580-7 607-002-00-6 -

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Continue rinsing eyes during transport to hospitaI.Rinse thoroughly with plenty of water for at least 15 minutes and 
consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply water 
from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of water 
may be ineffective. Cool all affected containers with flooding quantities of water.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas.

Environmental precautions
Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to local / national regulations (see section 13). Keep in 
suitable, closed containers for disposal.
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7. HANDLING AND STORAGE
Precautions for safe handling
Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage. Store in cool place.

Moisture sensitive.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Acetic acid 64-19-7 TWA 10 ppm 2007-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Remarks Eye & Upper Respiratory Tract irritation Pulmonary function

STEL 15 ppm 2007-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Eye & Upper Respiratory Tract irritation Pulmonary function

TWA 10 ppm
25 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

TWA 10 ppm
25 mg/m3

1997-08-04 USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants

The value in mg/m3 is approximate.

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) ortype ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves.

Eye protection
Tightly fitting safety goggles. Faceshield (8-inch minimum).
Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday.

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance
Form liquid
Colour colourless
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Safety data
pH 2.4 at 60.05g/l
Melting point 16.2 °C (61.2 °F)
Boiling point 117-118 °C (243-244 °F)
Flash point 40.0 °C (104.0 °F)-closed cup

Ignition temperature 485 °C (905 °F)
Lower explosion limit 4 %(V)
Upper explosion limit 19.9 %(V)

Vapour pressure 73.3 hPa (55.0 mmHg) at 50.0 °C (122.0 °F) 
15.2 hPa (11.4 mmHg) at 20.0 °C (68.0 °F)

Density 1.049 g/mLat 25 °C (77 °F)
Water solubility completely miscible
Partition coefficient: 
n-octanol/water

log Pow: -0.17

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions 
Vapours may form explosive mixture with air.

Conditions to avoid 
Heat, flames and sparks.
Materials to avoid
Oxidizing agents, Soluble carbonates and phosphates. Hydroxides, Metals, Peroxides, permanganates, e.g. potassium 
permanganate. Amines, Alcohols

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXICOLOGICAL INFORMATION
Acute toxicity
LD50 Oral - rat - 3,310 mg/kg

LC50 Inhalation - mouse -1 h - 5620 ppm
Remarks: Sense Organs and Special Senses (Nose, Eye, Ear, and Taste):Eye:Conjunctive irritation. Sense Organs and 
Special Senses (Nose, Eye, Ear, and Taste):Eye:Other. Blood:Other changes.

LD50 Dermal - rabbit -1,112 mg/kg

Skin corrosion/irritation
Skin - rabbit - Mild skin irritation - 24 h

Serious eye damage/eye irritation 
Eyes - rabbit - Corrosive to eyes

Respiratory or skin sensitization
May cause sensitization by skin contact.

Germ cell mutagenicity 
no data available

Carcinogenicity
lARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,

possible or confirmed human carcinogen by lARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.
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NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a known or
anticipated carcinogen by NTP.

‘OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity
no data available

Specific target organ toxicity - singie exposure (GHS) 
no data available
Specific target organ toxicity - repeated exposure (GHS) 
no data available

Aspiration hazard
no data available

May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.
May be harmful if swallowed. Causes burns.
Harmful if absorbed through skin. Causes skin burns.
Causes eye burns.

Potential health effects 

Inhalation

Ingestion 
Skin 
Eyes

Signs and Symptoms of Exposure
Material is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin., spasm, 
inflammation and edema of the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary edema, 
burning sensation. Cough, wheezing, laryngitis. Shortness of breath. Headache, Nausea, Vomiting, Ingestion or 
inhalation of concentrated acetic acid causes damage to tissues of the respiratory and digestive tracts. Symptoms 
include: hematemesis, bloody diarrhea, edema and/or perforation of the esophagus and pylorus, pancreatitis, hematuria, 
anuria, uremia, albuminuria, hemolysis, convulsions, bronchitis, pulmonary edema, pneumonia, cardiovascular collapse, 
shock, and death. Direct contact or exposure to high concentrations of vapor with skin or eyes can cause; erythema, 
blisters, tissue destruction with slow healing, skin blackening, hyperkeratosis, fissures, corneal erosion, opacification, 
iritis, conjunctivitis, and possible blindness.. To the best of our knowledge, the chemical, physical, and toxicological 
properties have not been thoroughly investigated.

Additional Information
RTECS: API225000

12. ECOLOGICAL INFORMATION 

Toxicity
Toxicity to fish LC50 - Leuciscus idus (Golden orfe) - 410.00 mg/I - 48 h

LC50 - Cyprinus carpio (Carp) - 49.00 mg/I - 48 h 

LC50 - Pimephales promelas (fathead minnow) - 79.00 - 88.00 mg/I - 96 h 

LC50 - Lepomis macrochirus - 75 mg/I - 96 h 

EC50 - Daphnia magna (Water flea) - 65.00 mg/I - 48 hToxicity to daphnia 
and other aquatic 
invertebrates.

Persistence and degradability
Biodegradability Remarks: Expected to be biodegradable

Bioaccumulative potential 
no data available

Mobility in soil 
no data available

PBT and vPvB assessment 
no data available

Other adverse effects
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Biochemical Oxygen 880 mg/g 
Demand (BOD)
Additional ecological no data available 
information

13. DISPOSAL CONSIDERATIONS 

Product
This combustible material may be burned in a chemical incinerator equipped with an afterburner and scrubber. 
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service 
to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION 

DOT (US)
UN-Number: 2789 Class; 8 (3)
Proper shipping name; Acetic acid, glacial 
Reportable Quantity (RQ); 5000 lbs 
Marine pollutant; No 
Poison Inhalation Hazard; No

Packing group; II

IMDG
UN-Number; 2789 Class; 8 (3) Packing group; II
Proper shipping name; ACETIC ACID, GLACIAL 
Marine pollutant; No

EMS-No; F-E, S-C

lATA
UN-Number; 2789 Class; 8 (3)
Proper shipping name; Acetic acid, glacial

Packing group; II

15. REGULATORY INFORMATION 

OSHA Hazards
Combustible Liquid, Target Organ Effect,^Harmful by skin absorption.. Corrosive

DSL Status
All components of this product are on the Canadian DSL list.
SARA 302 Components
SARA 302; No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components
SARA 313; This material does not contain any chemical components with known CAS numbers that exceed the threshold 
(De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312 Hazards
Fire Hazard, Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components
CAS-No. Revision Date

Acetic acid 64-19-7 2007-03-01
Pennsylvania Right To Know Components

CAS-No. Revision Date
Acetic acid 64-19-7 2007-03-01

New Jersey Right To Know Components
CAS-No. Revision Date

Acetic acid 64-19-7 2007-03-01

California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm.
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6. OTHER INFORMATION 

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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Fisher Scientific
Material Safety Data Sheet

Creation Date 28-Apr-2009 Revision Date 22-Sep-2009 Revision Number 1

Product Name 

Cat No.

Synonyms

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lawn, NJ 07410 
Tel: (201)796-7100

Acetone
A9-4; A9-20; A9-200; A11-1; A11-4; A11-20; A11-200; A11S-4; A16F- 
1GAL; A16P-1GAL; A16P-4; A16S-4; A16S-20; A18-1; A18-4; A18-20; 
A18-200; A18-200LC; A18-500; A18CU1300; A18FB-19; A18FB-50; 
A18FB-115; A18FB-200; A18P-4; A18POP-19; A18POPB-50; A18RB-19; 
A18RB-50; A18RB-115; A18RB-200; A18RS-28; A18RS-50; A18RS-115; 
A18RS-200; A18S-4; A18SK-4; A18SS-19; A18SS-28; A18SS-50; A18SS- 
115; A18SS-200; A19-1; A19-4; A19RS-115; A19RS-200; A40-4; A928-4; 
A929-1; A929-4; A929RS-19; A929RS-50; A929RS-200; A929SK-4; 
A929SS-28; A929SS-50; A929SS-115; A929SS-200; A946-4; A946-4LC; 
A946FB-200; A946RB-19; A946RB-50; A946RB-115; A946RB-200; A949- 
1; A949-4; A949CU-50; A949N-119; A949N-219; A949POP-19; A949RS- 
28; A949RS-50; A949RS-115; A949SK-1; A949SK-4; A949SS-19; A949SS- 
28; A949SS-50; A949SS-115; A949SS-200; BP2403-1; BP2403-4; BP2403- 
20; BP2404-1; BP2404-4; BP2404SK-1; BP2404SK-4
2-Propanone; Dimethyl ketone; (Certified ACS, HPLC, OPTIMA, Histological, Spectranalyzed, 
NF/FCC/EP, Pesticide, Electronic, GC Resolv, SAFE-COTE)

Laboratory chemicals

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800- 
424-9300
CHEMTREC®, Outside the USA: 703- 
527-3887

DANGER!
Emergency Overview

Flammable liquid and vapor. Irritating to eyes and skin. May cause irritation of respiratory tract. Vapors may cause 
drowsiness and dizziness. Repeated exposure may cause skin dryness or cracking.

Appearance Colorless Physical State Liquid Odor sweet

Target Organs Central nervous system (CNS), Eyes, Respiratory system. Skin, Kidney, Liver, spleen
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Potentiai Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin

Inhalation

Ingestion

Chronic Effects

Irritating to eyes.
Irritating to skin. May be harmful in contact with skin. Repeated exposure may cause skin 
dryness or cracking.
Inhaiation may cause central nervous system effects. May cause drowsiness and dizziness. 
May cause irritation of respiratory tract. May be harmful if inhaled.
Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea. May be harmful 
if swallowed.

Experiments have shown reproductive toxicity effects on laboratory animals. May cause 
adverse liver effects. May cause adverse kidney effects.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Central nervous system disorders. Preexisting eye disorders. Skin disorders. Kidney disorders. 
Liver disorders.

Haz/Non-haz
Component CAS-No Weiqht%

Acetone 67-64-1 >95

Eye Contact

Skin Contact 

Inhalation

Ingestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Obtain 
medical attention.

Wash off immediately with plenty of water for at least 15 minutes. Obtain medical attention.

Move to fresh air. If breathing is difficult, give oxygen. Get medical attention immediately if 
symptoms occur.

Do not induce vomiting. Obtain medical attention.

Treat symptomatically.

Flash Point 

Method

Autoignition Temperature

Explosion Limits 
Upper 
Lower

Suitable Extinguishing Media

-20°C / -4°F

No information available. 

465°C/869°F

12.8 vol% 
2.5 vol %

CO2, dry chemical, dry sand, alcohol-resistant foam. Cool closed 
containers exposed to fire with water spray.
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Unsuitabie Extinguishing Media

Hazardous Combustion Products

Sensitivity to mechanicai impact 
Sensitivity to static discharge

Water may be ineffective.

No information available.

No information available. 
No information availabie.

Specific Hazards Arising from the Chemicai
Fiammable. Risk of ignition. Containers may explode when heated. Vapors may form explosive mixtures with air. Vapors may travei to 
source of ignition and flash back.

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA Health 1 Flammability 3 Instability 0 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Remove ail sources of ignition. Take precautionary 
measures against static discharges.

Should not be released into the environment.

Methods for Containment and Clean Remove all sources of ignition. Soak up with inert absorbent material. Take precautionary 
Up measures against static discharges. Keep in suitable and closed containers for disposal.

Handling

Storage

Wear personal protective equipment. Keep away from open flames, hot surfaces and sources 
of ignition. Do not breathe vapors or spray mist. Do not get in eyes, on skin, or on clothing. Use 
only non-sparking tools. Use explosion-proof equipment. Take precautionary measures against 
static discharges.

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from heat 
and sources of ignition. Flammables area.
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Engineering Measures

Exposure Guidelines

Ensure adequate ventilation, especially in confined areas. Use explosion-proof 
electrical/ventilating/lighting/equipment. Ensure that eyewash stations and safety showers are 
close to the workstation location.

Component ACGIH TLV OSHA PEL NIOSH IDLH
Acetone TWA; 500 ppm

STEL: 750 ppm
(Vacated) TWA; 750 ppm 

(Vacated) TWA: 1800 mg/m’ 
(Vacated) STEL: 1000 ppm 

(Vacated) STEL; 2400 mg/m’ 
TWA; 1000 ppm

TWA: 2400 mg/m’

IDLH; 2500 ppm
TWA: 250 ppm

TWA: 590 mg/m’

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Acetone TWA: 1190 mg/m’

TWA: 500 ppm
STEL: 1000 ppm

STEL: 2380 mq/m’

TWA: 1000 ppm
TWA: 2400 mg/m’
STEL; 1260 ppm

STEL: 3000 mg/m’

TWA: 500 ppm
STEL: 750 ppm

NIOSHIDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment 
Eye/face Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.
Wear appropriate protective gloves and clothing to prevent skin exposure.
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced.

Physical State
Appearance
Odor
Odor Threshold 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature °C 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
log Pow
Molecular Weight 
Molecular Formula

Liquid
Colorless
sweet
No information available. 
No information available. 
247 mbar @ 20 °C 
2.0 (Air = 1.0)

0.32 mPa.s @ 20 °C
56°C/132.8°F
-95°C/-139°F
No information available.
-20°C/-4°F
5.6 (Butyl Acetate = 1.0) 
0.790
Soluble in water 
No data available 
58.08 
C3 H6 0
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Stabiiity 

Conditions to Avoid 

incompatibie Materiais

Hazardous Decomposition Products

Hazardous Polymerization 

Hazardous Reactions .

Stable under normal conditions.

Incompatible products. Heat, flames and sparks.

Strong oxidizing agents, Strong reducing agents, Strong bases. 
Peroxides

Carbon monoxide (CO), Carbon dioxide (CO2), Formaldehyde, 
Methanol

Hazardous polymerization does not occur.

None under normal processing..

Acute Toxicity

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation

Acetone 5800mq/kq (Rat) Not listed Not listed

Irritation

Toxicologically Synergistic 
Products

Irritating to eyes and skin

Carbon tetrachloride; Chloroform; Trichloroethylene; Bromodichloromethane; 
Dibromochloromethane; N-nitrosodimethylamine; 1,1,2-Trichloroethane; Styrene; Acetonitrile, 
2,5-Hexanedione; Ethanol; 1,2-Dichlorobenzene

Chronic Toxicity 

Carcinogenicity There are no known carcinogenic chemicals in this product

Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmentai Effects 

Teratogenicity 

Other Adverse Effects

Endocrine Disrupter information

No information available.

Mutagenic effects have occurred in experimental animals.

Experiments have shown reproductive toxicity effects on laboratory animals.

Developmental effects have occurred in experimental animals.

Teratogenic effects have occurred in experimental animals..

The toxicological properties have not been fully investigated.. See actual entry in RTECS for 
complete information.

No information available
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Ecotoxicity

Component Freshwater Alaae Freshwater Fish Microtox Water Flea
Acetone Not listed Leuciscus idus; LC50 = 

11300mg/U48h
Salmo gairdneri: LC50 = 6100 

mg/U24h

EC50= 14500 mg/U15min EC50 = 39 mg/L/48h 
EC50 = 12700 mg/L/48h 
EC50 = 12600 mg/U48h

Persistence and Degradabiiity 

Bioaccumulation/ Accumulation 

Mobility

Readily biodegradable. 

No information available

Component loq Pow
Acetone -0.24

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification.

Component RCRA - U Series Wastes RCRA - P Series Wastes
Acetone - 67-64-1 U002 -

DOT
UN-No UN1090
Proper Shipping Name ACETONE
Hazard Ciass 3
Packing Group II

TDG
UN-No UN1090
Proper Shipping Name ACETONE
Hazard Class 3
Packing Group II

lATA
UN-No UN1090
Proper Shipping Name ACETONE
Hazard Class 3
Packing Group II
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IMDG/IMO
UN-No UN1090
Proper Shipping Name ACETONE
Hazard Class 3
Packing Group II

International Inventories
Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AlCS CHINA KECL

Acetone X X _ 200-662- - X X X X KE-
2 29367

X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section S(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule 
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable

SARA 313
Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard Yes
Chronic Health Hazard No
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No

Clean Water Act
Not applicable

Clean Air Act
Not applicable
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OSHA
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
Acetone 5000 lb -

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Comoonent Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Acetone X X X - X

U.S. Department of Transportation
Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product contains the following DHS chemicals:

Component DHS Chemical Facility Anti-Terrorism Standard
Acetone 2000 lb STQ

Other International Regulations

Mexico - Grade Serious risk. Grade 3

Canada

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
B2 Flammable liquid 
D2B Toxic materials
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Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412) 490-8929

28-Apr-2009

22-Sep-2009

"***", and red text indicates revision

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.

End of MSDS
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Material Safety Data Sheet
Acetylene Alrga&

Section 1. Chemical product and company identification
Product name
Supplier

Product use
Synonym
MSDS#
Date of
Preparation/Revision
In case of emeraencv

: Acetylene
: AIRGAS INC., on behalf of its subsidiaries

259 North Radnor-Chester Road
Suite 100
Radnor, PA 19087-5283
1-610-687-5253

: Synthetic/Analytical chemistry.
: acetylen; acetylene ; ethine; ethyne; narcylen 
; 001001
; 4/22/2010.

1-866-734-3438

Section 2. Hazards identification
Physical state : Gas.
Emergency overview : WARNING!

FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.
CONTENTS UNDER PRESSURE.
Keep away from heat, sparks and flame. Do not puncture or incinerate container. May 
cause target organ damage, based on animal data. Use only with adequate ventilation. 
Keep container closed.
Contact with rapidly expanding gases can cause frostbite.

Target organs : May cause damage to the following organs: upper respiratory tract, central nervous 
system (CNS).

Routes of entry
Potential acute health effects

: Inhalation

Eyes ; Contact with rapidly expanding gas may cause burns or frostbite.
Skin : Contact with rapidly expanding gas may cause burns or frostbite.
Inhalation : Acts as a simple asphyxiant.
Ingestion : Ingestion is not a normal route of exposure for gases

Potentiai chronic health : CARCINOGENIC EFFECTS: Not available.
effects MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available.

Medical conditions : Pre-existing disorders involving any target organs mentioned in this MSDS as being at
aggravated by over
exposure

risk may be aggravated by over-exposure to this product.

See toxicologicai information (section 11)

Section 3. Composition, Information on Ingredients
Name
Acetylene

CAS number % Volume 
74-86-2 100

Exposure limits
NIOSH REL (United States, 6/2009).
CEIL: 2662 mg/m"
CEIL: 2500 ppm
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Acetylene

Section 4. First aid measures
No action shall be taken involving any personal risk or without suitable training.If it is suspected that fumes are stiii present, 
the rescuer should wear an appropriate mask or self-contained breathing apparatus.lt may be dangerous to the person 
providing aid to give mouth-to-mouth resuscitation.
Eye contact

Skin contact

Frostbite
Inhalation

Ingestion

Check for and remove any contact lenses. Immediately flush eyes with plenty of water 
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical 
attention immediately.
In case of contact, immediately flush skin with plenty of water for at least 15 minutes 
while removing contaminated clothing and shoes. To avoid the risk of static discharges 
and gas ignition, soak contaminated clothing thoroughly with water before removing it. 
Wash ciothing before reuse. Clean shoes thoroughly before reuse. Get medical 
attention immediately.
Try to warm up the frozen tissues and seek medical attention.
Move exposed person to fresh air. If not breathing, if breathing is irreguiar or if 
respiratory arrest occurs, provide artificiai respiration or oxygen by trained personnei. 
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention 
immediateiy.
As this product is a gas, refer to the inhalation section.

Section 5. Fire-fighting measures
Flammability of the product 
Auto-ignition temperature 
Flash point 
Flammable limits 
Products of combustion

Fire hazards in the presence 
of various substances
Fire-fighting media and 
instructions

Special protective 
equipment for fire-fighters

Flammabie.
304.85°C (580.7°F)
Closed cup: -18.15°C (-0.7°F).
Lower: 2.5% Upper: 82%
Decomposition products may include the following materials: 
carbon dioxide 
carbon monoxide
Extremely flammable in the presence of the following materials or conditions: open 
flames, sparks and static discharge, heat and oxidizing materials.
In case of fire, use water spray (fog), foam or dry chemical.

In case of fire, allow gas to burn if flow cannot be shut off immediately. Apply water from 
a safe distance to cool container and protect surrounding area. If involved in fire, shut 
off flow immediately if it can be done without risk.
Contains gas under pressure. Flammable gas. In a fire or if heated, a pressure 
increase will occur and the container may burst, with the risk of a subsequent explosion.
Fire-fighters should wear appropriate protective equipment and self-contained breathing 
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures
Personal precautions

Environmental precautions 

Methods for cleaning up

Immediately contact emergency personnel. Keep unnecessary personnel away. Use 
suitable protective equipment (section 8). Shut off gas supply if this can be done safely. 
Isolate area until gas has dispersed.
Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains 
and sewers.
Immediately contact emergency personnel. Stop leak if without risk. Use spark-proof 
tools and explosion-proof equipment. Note: see section 1 for emergency contact 
information and section 13 for waste disposal.
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ction 7. Handling and storage
handling : Use only with adequate ventilation. Use explosion-proof electrical (ventilating, lighting 

and material handling) equipment. High pressure gas. Do not puncture or incinerate 
container. Use equipment rated for cylinder pressure. Close valve after each use and 
when empty. Keep container closed. Keep away from heat, sparks and flame. To avoid 
fire, eliminate ignition sources. Protect cylinders from physical damage; do not drag, roll, 
slide, or drop. Use a suitable hand truck for cylinder movement.

Storage : Keep container in a cool, well-ventilated area. Keep container tightly closed and sealed 
until ready for use. Avoid all possible sources of ignition (spark or flame). Segregate 
from oxidizing materials. Cylinders should be stored upright, with valve protection cap in 
place, and firmly secured to prevent falling or being knocked over. Cylinder temperatures 
should not exceed 52 °C (125 °F).

Section 8. Exposure controls/personai protection
Engineering controls : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or 

other engineering controls to keep worker exposure to airborne contaminants below any 
recommended or statutory limits. The engineering controls also need to keep gas, vapor 
or dust concentrations below any lower explosive limits. Use explosion-proof ventilation 
equipment.

Personal orotection
Eyes : Safety eyewear complying with an approved standard should be used when a risk 

assessment indicates this is necessary to avoid exposure to liquid splashes, mists or 
dusts.

Skin : Personal protective equipment for the body should be selected based on the task being 
performed and the risks involved and should be approved by a specialist before handling 
this product.

spiratory : Use a properly fitted, air-purifying or air-fed respirator complying with an approved 
standard if a risk assessment indicates this is necessary. Respirator selection must be 
based on known or anticipated exposure levels, the hazards of the product and the safe 
working limits of the selected respirator.
The applicable standards are (US) 29 CFR 1910.134 and (Canada) Z94.4-93

Hands : Chemical-resistant, impervious gloves complying with an approved standard should be 
worn at all times when handling chemical products if a risk assessment indicates this is 
necessary.

Personal protection in case 
of a large spill

; Self-contained breathing apparatus (SCBA) should be used to avoid inhalation of the 
product.

Product name
acetylene NIOSH REL (United States, 6/2009).

CEIL: 2662 mg/m"
CEIL: 2500 ppm

Consult local authorities for acceptable exposure limits.

Section 9. Physical and chemical properties
Molecular weight 
Molecular formula 
Melting/freezing point 
Critical temperature 
Vapor pressure 
Vapor density

cific Volume (ft V\b) 
Density (Ib/ft

26.04 g/mole 
C2-H2
Sublimation temperature; -81.8°C (-115.2°F) 
35.3“C (95.5°F)
635 (psig)
0.9 (Air= 1)
14.7058
0.613
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Section 10. Stability and reactivity
stability and reactivity

Incompatibility with various 
substances
Hazardous decomposition 
products
Hazardous polymerization

The product may undergo hazardous decomposition, condensation or poiymerization, 
react violently with water to emit toxic gases or become self-reactive under conditions of 
shock or increase in temperature or pressure.
Extremely reactive or incompatible with oxidizing agents

Under normal conditions of storage and use, hazardous decomposition products should 
not be produced.
Under normal conditions of storage and use, hazardous polymerization will not occur.

Section 11. Toxicological information
Toxicity data
Chronic effects on humans

Other toxic effects on 
humans
Specific effects 
Carcinogenic effects 
Mutagenic effects 
Reproduction toxicity

May cause damage to the following organs; upper respiratory tract, central nervous 
system (CNS).
No specific information is available in our database regarding the other toxic effects of 
this material to humans.

No known significant effects or critical hazards.
No known significant effects or critical hazards.
No known significant effects or critical hazards.

Section 12. Ecological information
Aquatic ecotoxicitv 

Not available.
Products of degradation 
Environmental fate 
Environmental hazards 
Toxicity to the environment

: Products of degradation; carbon oxides (CO, CO2) and water. 
: Not availabie.
: No known significant effects or critical hazards.
: Not available.

Section 13. Disposal considerations
Product removed from the cylinder must be disposed of in accordance with appropriate Federal, State, local 
regulation.Return cylinders with residual product to Airgas, Inc.Do not dispose of locally.

Section 14. Transport information
Regulatory
information

UN number Proper shipping 
name

Class Packing group Label Additional
information

DOT Classification UN1001 ACETYLENE,
DISSOLVED

2.1 Not applicable (gas).

♦
Urniisd
quantity
Yes.

Packaqinq
instruction
Passenger
aircraft
Quantity
limitation;
Forbidden.

Cargo aircraft
Quantity
limitation;
15 kg
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TOG Classification UN1001 ACETYLENE,
DISSOLVED

Not applicable (gas).

♦
Explosive 
Limit and
LimiM
Quantitv
Index
0

Passenger 
Carrying Ship 
Index
75

Passenger 
Carrying 
Road or Rail
Index
Forbidden

?Pgpl9l
provisions
38,42

Mexico
Classification

UN1001 ACETYLENE,
DISSOLVED

2.1 Not applicable (gas).

♦“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the 
product.”

ction 15. Regulatory information
United States 

U.S. Federal regulations

State regulations

Build 1.1

United States inventory (TSCA 8b): This material is listed or exempted.
SARA 302/304/311/312 extremely hazardous substances: No products were found. 
SARA 302/304 emergency planning and notification; No products were found.
SARA 302/304/311/312 hazardous chemicals: acetylene
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
acetylene; Fire hazard, reactive. Sudden release of pressure. Immediate (acute) health 
hazard

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 311: No products were found.
Clean Air Act (CAA) 112 accidental release prevention; acetylene
Clean Air Act (CAA) 112 regulated flammable substances: acetylene
Clean Air Act (CAA) 112 regulated toxic substances: No products were found.
Connecticut Carcinogen Reporting: This material is not listed.
Connecticut Hazardous Material Survey: This material is not listed.
Florida substances: This material is not listed.
Illinois Chemical Safety Act: This material is not listed.
Illinois Toxic Substances Disclosure to Employee Act: This material is not listed. 
Louisiana Reporting: This material is not listed.
Louisiana Spill: This material is not listed.
Massachusetts Spill: This material is not listed.
Massachusetts Substances: This material is listed.
Michigan Critical Material: This material is not listed.
Minnesota Hazardous Substances: This material is not listed.
New Jersey Hazardous Substances: This material is listed.
New Jersey Spill: This material is not listed.
New Jersey Toxic Catastrophe Prevention Act: This material is not listed.
New York Acutely Hazardous Substances: This material is not listed.
New York Toxic Chemical Release Reporting: This material is not listed.
Pennsylvania RTK Hazardous Substances: This material is listed.
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Rhode Island Hazardous Substances: This material is not listed.

Canada
WHMIS (Canada) : Class A: Compressed gas.

Class B-1: Flammable gas.
Class F: Dangerously reactive material.
CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.
Canadian NPRI: This material is listed.
Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

Section 16. Other information
United States 
Label requirements

Canada
Label requirements

FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA. 
CONTENTS UNDER PRESSURE.

Class A: Compressed gas.
Class B-1: Flammable gas.
Class F: Dangerously reactive material.

Hazardous Material 
Information System (U.S.A.)

Health

Flammability 
Physical hazards

National Fire Protection 
Association (U.S.A.)

Health0
Flammability 

Instability 

Special

Notice to reader
To the best of our knowledge, the information contained herein is accurate. However, neither the above-named 
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the 
information contained herein.
Final determination of suitability of any material is the sole responsibility of the user. Ail materials may present 
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot 
guarantee that these are the only hazards that exist.
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1809001:2000 Certified UMaterial Safety Data Sheet 
Ammonia Standard Solutions, SOppm - lOOOppm

______Section 1 - Chemical Product and Company Identification

MSDS Name:
Ammonia Standard Solutions, SOppm - lOOOppm

Catalog Numbers:
LC10900,LC17940

Synonyms:
Ammonia reference solutions, 1ml - .OSmg to Img 

Company Identification:
LabChem, Inc.
200 William Pitt Way 
Pittsburgh, PA 15238

Company Phone Number:
(412) 826-5230

Emergency Phone Number:
(800) 424-9300

CHEMTREC Phone Number:
(800)424-9300

Section 2 - Composition, Information on Ingredients

7732-18-5 Iwater balance 1
12125-02-9 lAmmonium chloride .016-0.314 1

Section 3 - Hazards Identification

EMERGENCY OVERVIEW
Appearance: Colorless

Caution! May cause skin irritation. May cause eye irritation. This is expected to be a low 
hazardfor usual industrial handling.
Target Organs: None.

Potential Health Effects 

Eye:
May cause eye irritation.

Skin:
May cause skin irritation.



uMaterial Safety Data Sheet 
Ammonia Standard Solutions, SOppm - lOOOppm

Ingestion:
Ingestion can result in nausea, vomiting, gastric irritation. Large doses (over 6g ammonium chloride) may cause 
systemic ammonia toxicity including heavy breathing, blue skin, dullness, restlessness, convulsions, coma. 
Susceptibility increases with pre-existing live function impairment.

Inhalation:
Low hazard for usual industrial handling.

Chronic:
May cause dermatitis and conjunctivitis.

Section 4 - First Aid Measures

Eyes:
Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower lids until no evidence 
of chemical remains. Get medical aid.

Skin:
Flush skin with plenty of soap and water for at least 15 minutes while removing contaminated clothing and shoes. Get 
medical aid if irritation develops or persists.

Ingestion:
Give conscious victim 2-4 cupfuls of milk or water. Never give anything by mouth to an unconscious person. Get 
medical aid if irritation or symptoms occur.

Inhalation:
Move victim to fresh air immediately. Get medical aid if cough or other symptoms appear.

Notes to Physician:
Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures
General Information:

As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved or 
equivalent), and full protective gear. Move container if possible, avoid breathing vapors or dust.

Extinguishing Media:
For small fires, use dry chemical, carbon dioxide, water spray or alcohol-resistant foam.

Autoignition Temperature:
Not applicable.

Flash Point:
Not applicable.

NFPA Rating:
CAS# 7732-18-5: Not published.
CAS# 12125-02-9: Not published.

Explosion Limits:
Lower: No information Upper: No information

Section 6 - Accidental Release Measures

General Information:
Use proper personal protective equipment as indicated in Section 8.
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Spills/Leaks:
Absorb spills with absorbent (vermiculite, sand, fuller's earth) and place in plastic bags for later disposal. Area may be 
washed down with water.

Section 7 - Handling and Storage

Handling:
Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Avoid ingestion and inhalation.

Storage:
Store capped at room temperature. Protect from heat and water reactive substance (sodium, oleum).

Section 8 - Exposure Controls, Personal Protection
Engineering Controls:

Local exhaust ventilation may be necessary to control any air contaminants to within their TL Vs during the use of this 
product.

Exposure Limits

Chemical Name: ACGIH NIOSH OSHA

Water None of the None of the None of the
components are on this components are on this components are on this
list. list. list.

Ammonium chloride 10 mg/m3 TWA;20 10mg/m3 TWA None of the
mg/m3 STEL components are on this

list.

OSHA Vacated PELs
Ammonium chloride: 10 mg/m3 TWA

Personal Protective Equipment 
Eyes:

Do not wear contact lenses when working with chemicals. An eye wash fountain should be available in the immediate 
work area. Wear splash-proof safety goggles.

Skin:
Wear appropriate protective gloves to prevent skin exposure.

Clothing:
Wear appropriate protective clothing to prevent skin exposure.

Respirators:
Not required for normal use.

I Section 9 - Physical and Chemical Properties

Physical State: Clear liquid 
Color; Colorless 
Odor: Odorless to slight ammonia 

pH; No information found.
Vapor Pressure: 14mmHg@20C
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Vapor Density: 
Evaporation Rate: 

Viscosity: 
Boiling Point: 

Freezing/Melting Point: 
Decomposition Temperature: 

Solubility in water: 
Specific Gravity/Density: 

Molecular Formula: 
Molecular Weight

0.7
No information found. 
No information found. 
212°F (100.00°C) 
32°F(0.00°C)
No information found. 
No information found. 
1.0
Solution
No information found.

Section 10 - Stability and Reactivity
Chemical Stability:

Stable under normal temperatures and pressures.
Conditions to Avoid:

Incompatible materials.

Incompatibilities with Other Materials 
Ammonium nitrate, bromine trifluoride, potassium chlorates, iodine heptafluoride. 

Hazardous Decomposition Products 
Dry crystal sublimes at 644F.

Hazardous Polymerization 
Has not been reported.

Section 11 - Toxicological Information
RTECS:

CAS# 7732-18-5: ZCOllOOOO.
CAS# 12125-02-9: BP4550000.

LD50/LC50:
CAS# 7732-18-5:

Oral, rat: LD50 = >90 mL/kg.
CAS# 12125-02-9:

Oral, mouse: LD50 = 1300 mg/kg 
Oral, rat: LD50 = 1650 mg/kg.

Carcinogenicity:
CAS# 7732-18-5: Not listed as a carcinogen by ACGIH, lARC, NIOSH, NTP, OSHA, or CA Prop 65. 
CAS# 12125-02-9: Not listed as a carcinogen by ACGIH, lARC, NIOSH, NTP, OSHA, or CA Prop 65.

Epidemiology:
Ammonium chloride is a mild skin and respiratory irritant, and a severe eye irritant.
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Teratogenicity:
Reproductive:
Mutagenicity:
Neurotoxicity:

Section 12 - Ecological Information
No information found.

Section 13 - Disposal Considerations
Dispose of in accordance with Federai, State, and iocai regulations.

Section 14 - Transport Information

us DOT
Shipping Name: Not regulated

Hazard Class:
UN Number:

Packing Group:

Section 15 - Regulatory Information

us Federal 
TSCA

CAS# 7732-18-5 is listed on the TSCA Inventory.
CAS# 12125-02-9 is listed on the TSCA Inventory.

SARA Reportable Quantities (RQ)
CAS# 12125-02-9: final RQ = 5000 pounds (2270 kg)

CERCLA/SARA Section 313
None of the components are on this list.

OSHA - Highly Hazardous
None of the components are on this list.

US State
State Right to Know

Ammonium chloride can be found on the following state Right-to-Know lists: California, New Jersey, Florida, 
Pennsylvania, Minnesota, Massachusetts.

California Regulations

European/International Regulations
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Canadian DSUNDSL
CAS# 7732-18-5 is listed on Canada's DSL List.
CAS# 12125-02-9 is listed on Canada's DSL List.

Canada Ingredient Disclosure List
CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosure List.
CAS# 12125-02-9 is listed on Canada's Ingredient Disclosure List.

Section 16 - Other Information
MSDS Creation Date: November 15,1997 
Revision Date: August 15, 2007

Information in this MSDS is from available published sources and is believed to be accurate. No warranty, express or implied, is made and 
LabChem Inc. assumes no liability resulting from the use of this MSDS. The user must determine suitability of this information for his

application.
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Material Safety Data Sheet 
Ammonium citrate dibasic

Synonyms:

MSDS# 01200
Section 1 - Chemical Product and Company Identification 

MSDS Name: Ammonium citrate dibasic
Catalog j 16-0025, 61116-5000, A663-212, A663-500, NC9525748
Numbers:

Ammonium monohydrogen citrate; Citric acid diammonium salt; Diammonium citrate; Diammonium 
hydrogen citrate; Dibasic ammonium citrate.

Fisher Scientific
Company Identification: One Reagent Lane

Fair Lawn, NJ 07410
For information in the US, call: 201-796-7100
Emergency Number US: 201-796-7100
CHEMTREC Phone Number, US: 800-424-9300

Section 2 - Composition, Information on Ingredients

Risk Phrases: 
CAS#:
Chemical Name: 
%:
EINECS#: 
Hazard Symbols:

3012-65-5
Ammonium citrate dibasic 
100
221-146-3

Text for R-phrases: see Section 16 
Hazard Symbols:

Risk Phrases: 36/37/38
Section 3 - Hazards Identification 

EMERGENCY OVERVIEW
Warning! Causes eye, skin, and respiratory tract irritation. Target Organs: Respiratory system, eyes, skin. 

Potential Health Effects
Eye:
Skin:
Ingestion:
Inhalation:
Chronic:

Eyes:

Skin:

Ingestion:

Causes eye irritation.
Causes skin irritation.
May cause gastrointestinal irritation with nausea, vomiting and diarrhea.
Causes respiratory tract irritation.
No information found.

Section 4 - First Aid Measures
Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower 
eyelids. Get medical aid immediately.
Get medical aid. Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes.
Do not mduce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give anything 
by mouth to an unconscious person. Get medical aid.



Inhalation;

Notes to 
Physician:

General
Information:

Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.
Absorption of this product into the body may cause cyanosis (bluish discoloration of skin due to deficient 
oxygenation of the blood). Moderate degrees of cyanosis need to be treated only by supportive measures: bed 
rest and oxygen inhalation. For methemoglobinemia, administer oxygen alone or with Methylene Blue 
depending on the methemoglobin concentration in the blood. Cleansing of the entire contaminated area of the 
body is of utmost importance.

Section 5 - Fire Fighting Measures
As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved 
or equivalent), and full protective gear. During a fire, irritating and highly toxic gases may be generated by 
thermal decomposition or combustion. Runoff from fire control or dilution water may cause pollution. 

Extinguishing Use agent most appropriate to extinguish fire. Use water spray, dry chemical, carbon dioxide, or alcohol- 
Media: resistant foam.

Not applicable.Temperature:
Flash Point: Not applicable.

Explosion Limits:,, ., ,,^ Not available Lower;
Explosion Limits:., , ,Not availableUpper:

NFPA Rating: health: 2; flammability: 0; instability: 0;
Section 6 - Accidental Release Measures

General 
Information: Use proper personal protective equipment as indicated in Section 8.

Vacuum or sweep up material and place into a suitable disposal container. Clean up spills immediately, 
Spills/Leaks: observing precautions in the Protective Equipment section. Avoid generating dusty conditions. Provide

ventilation.
Section 7 - Handling and Storage

„ ... Use with adequate ventilation. Minimize dust generation and accumulation. Avoid contact with skin and eyes.
’ Avoid ingestion and inhalation.

Storage: Store in a tightly closed container. Store in a cool, dry, well-ventilated area away from incompatible substances.
Section 8 - Exposure Controls, Personal Protection

Chemical Name
--- +------------------------------

1 ACGIH
---+----------------------------------

1 NIOSH lOSHA - Final PELS
1

Ammonium citrate dilnone listed Inone listed Inone listed
basic 1 1 1

Ammonia |25 ppm; 35 ppm
1 STEL

1
----+---------------------------------

125 ppm TWA; 18
1 mg/m3 TWA 300 
Ippm IDLH

150 ppm TWA; 35 
Img/m3 TWA

1
--+---------------------------------

OSHA Vacated PELs: Ammonium citrate dibasic: None listed Ammonia: None listed 
Engineering Controls:

Eacilities storing or utilizing this material should be equipped with an eyewash facility and a safety shower. Use 
adequate ventilation to keep airborne concentrations low.

Exposure Limits
Personal Protective Equipment

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European Standard EN166.
Wear appropriate gloves to prevent skin exposure.
Wear appropriate protective clothing to prevent skin exposure.
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149. Use a 

Respirators: NIOSFl/MSHA or European Standard EN 149 approved respirator if exposure limits are exceeded or if

Eyes:

Skin:
Clothing:



LD50/LC50:

irritation or other symptoms are experienced.
Section 9 - Physical and Chemical Properties

Physical State: Solid 
Color: white
Odor: ammonia-like - weak odor 

pH: 4.8-5.3 (5% soln)
Vapor Pressure: Not available 
Vapor Density: Not available 

Evaporation Rate: Not available 
Viscosity: Not available 

Boiling Point: Not available 
Freezing/Melting Point: Decomposes.

Decomposition Temperature: Not available
Solubility in water: Soluble in water.

Specific Gravity/Density: 1.5
Molecular Formula: (NH4)2C6H607 
Molecular Weight: 226.11 

Section 10 - Stability and Reactivity 

Stable under normal temperatures and pressures.
Incompatible materials, dust generation, excess heat, strong oxidants.
Not available
Carbon monoxide, carbon dioxide, nitrogen oxides (NOx) and ammonia (NH3). 
Has not been reported.

Section 11 - Toxicological Information
CAS# 3012-65-5: None listed 
CAS# 7664-41-7: B00875000 
RTECS: Not available. RTECS:
CAS# 7664-41-7: Inhalation, mouse: LC50 = 4230 ppm/lH;
Inhalation, mouse: LC50 = 4600 mg/m3/2H;
Inhalation, rabbit: LC50 = 7 gm/m3/lH;
Inhalation, rat: LC50 = 2000 ppm/4H;
Inhalation, rat: LC50 = 18600 mg/m3/5M;
Inhalation, rat: LC50 = 7040 mg/m3/30M;
Skin, rat: LD50 = 112000 mg/m3/15M;
Skin, rat: LD50 = 71900 mg/m3/30M;
Skin, rat: LD50 = 4840 mg/m3/60M;

Chemical Stability:
Conditions to Avoid:
Incompatibilities with Other Materials 
Hazardous Decomposition Products 
Hazardous Polymerization

RTECS#:

P . .... Ammonium citrate dibasic - Not listed as a carcinogen by ACGIH, lARC, NTP, or CA Prop 65.
cinogemci . listed as a carcinogen by ACGIH, lARC, NTP, or CA Prop 65.

Other: See actual entry in RTECS for complete information.
Section 12 - Ecological Infonnation

Not available
Section 13 - Disposal Considerations 

Dispose of in a manner consistent with federal, state, and local regulations.
Section 14 - Transport Information

US DOT
Shipping Name: Not regulated as a hazardous material 
Hazard Class:
UN Number:
Packing Group:
Canada TDG
Shipping Name: Not available



Hazard Class:
UN Number:
Packing Group:

USA RQ: CAS# 3012-65-5: 5000 lb final RQ; 2270 kg final RQ 
USA RQ: CAS# 7664-41-7: 100 lb final RQ; 45.4 kg final RQ

Section 15 - Regulatory Information
European/Intemational Regulations

European Labeling in Accordance with EC Directives 
Hazard Symbols: XI 
Risk Phrases:

R 36/37/38 Irritating to eyes, respiratory system and skin.
Safety Phrases:

S 24/25 Avoid contact with skin and eyes.

WGK (Water Danger/Protection)
CAS# 3012-65-5: 1 
CAS# 7664-41-7:2 

Canada
CAS# 3012-65-5 is listed on Canada's DSL List 
CAS# 7664-41-7 is listed on Canada's DSL List 
Canadian WHMIS Classifications: Not controlled.
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations 
and the MSDS contains alt of the information required by those regulations.
CAS# 3012-65-5 is not listed on Canada's Ingredient Disclosure List.
CAS# 7664-41-7 is listed on Canada's Ingredient Disclosure List

US Federal 
TSCA

CAS# 3012-65-5 is listed on the TSCA 
Inventory.
CAS# 7664-41-7 is listed on the TSCA 
Inventory.

Section 16 - Other Information 

MSDS Creation Date: 12/12/1997 
Revision #7 Date 7/20/2009

The information above is believed to be accurate and represents the best information currently available 
to us. However, we make no warranty of merchantibility or any other warranty, express or implied, 
with respect to such information, and we assume no liability resulting from its use. Users should make 
their own investigations to determine the suitability of the information for their particular purposes. In no 
event shall the company be liable for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential, or exemplary damages howsoever arising, even if the 
company has been advised of the possibility of such damages.



SIGMA-ALDRICH
Material Safety Data Sheet

Version 3.0 
Revision Date 04/30/2009 

Print Date 02/11/2010

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Arsenic Standard for AAS

Product Number : 39436
Brand : Fluka

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone : +18003255832
Fax ; +18003255052
Emergency Phone # : (314) 776-6555

2. COMPOSITION/INFORMATION ON INGREDIENTS

CAS-No. EC-No. Index-No. Concentration

Nitric acid
7697-37-2 231-714-2 007-004-00-1 >= 2 - <= 4 %

Arsenic trioxide
1327-53-3 215^81-4 033-003-00-0 0.1 %

Water
7732-18-5 231-791-2 - 96.7 %

3. HAZARDS IDENTIFICATION

Emergency Overview 

OSHA Hazards
Carcinogen, Target Organ Effect, Corrosive

Target Organs
Lungs, Teeth., Cardiovascular system.'

HMIS Classification
Health Hazard; 3
Chronic Health Hazard. *
Flammability:
Physical hazards:

NFPA Rating 
Heaith Hazard: 
Fire;
Reactivity Hazard:

0
0

3
0
0

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 1 of



Potential Health Effects 

Inhalation

Skin
Eyes
Ingestion

May be harmful if inhaled. Material is extremely destructive to the tissue of the 
mucous membranes and upper respiratory tract.
May be harmful if absorbed through skin. Causes skin burns.
Causes eye burns.
May be harmful if swallowed. Causes burns.

4. FIRST AID MEASURES 

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Continue rinsing eyes during transport to hospital.Rinse thoroughly with plenty of water for at least 15 minutes and 
consult a physician.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES

Flammable properties
Flash point not applicable
Ignition temperature no data available 

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
The product itself does not burn.

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate 
personnel to safe areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods for cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers for 
disposal.

7. HANDLING AND STORAGE 

Handling
Avoid inhalation of vapour or mist.

Storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully 
resealed and kept upright to prevent leakage.

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 2 of



8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Nitric acid 7697-37-2 TWA 2 ppm 2007-01-01 USA. ACGIH Threshold
Limit Values (TLV)

Remarks Eye & Upper Respiratory Tract irritation Dental erosion

STEL 4 ppm 2007-01-01 USA. ACGIH Threshold
Limit Values (TLV)

Eye & Upper Respiratory Tract irritation Dental erosion

TWA 2 ppm
5 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 
Limits for Air Contaminants 
-1910.1000

STEL 4 ppm
10 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 
Limits for Air Contaminants 
-1910.1000

TWA 2 ppm
5 mg/m3

1997-08-04 USA. Occupational
Exposure Limits (OSHA) - 
Table Z-1 Limits for Air 
Contaminants

The value in mg/m3 is approximate.

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi
purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If 
the respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and 
components tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).
Hand protection
Handle with gloves.

Eye protection 
Safety glasses
Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work 
place.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the 
product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form liquid

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 3 of



Safety data 

pH
Melting point 

Boiling point

Flash point 
Ignition temperature 

Lower explosion limit 

Upper explosion limit 
Density
Water solubility

3.0
no data available 

no data available

not applicable 

no data available 

no data available 

no data available 

1.010 g/cm3 

no data available

10. STABILITY AND REACTIVITY 

Storage stability
Stable under recommended storage conditions.

Materials to avoid
Bases, Amines, Alkali metals. Copper, Aluminum

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - nitrogen oxides (NOx)

11. TOXICOLOGICAL INFORMATION

Acute toxicity 

no data available 

Irritation and corrosion 

no data available 

Sensitisation 

no data available 

Chronic exposure

lARC: 1 - Group 1: Carcinogenic to humans (Arsenic trioxide)

NTP: Known to be human carcinogen (Arsenic trioxide)

OSHA: 1910.1018 (Arsenic trioxide)

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated.

Potential Health Effects 

Inhalation

Skin 
Eyes 
Ingestion 
Target Organs

May be harmful if inhaled. Material is extremely destructive to the tissue of the 
mucous membranes and upper respiratory tract.
May be harmful if absorbed through skin. Causes skin burns.
Causes eye burns.
May be harmful if swallowed. Causes burns.
Lungs, Teeth., Cardiovascular system..

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 4 of



12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects
no data available

Further information on ecology
no data available

13. DISPOSAL CONSIDERATIONS 

Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal 
service to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION 

DOT (US)
UN-Number: 3264 Class: 8 Packing group: III
Proper shipping name: Corrosive liquid, acidic, inorganic, n.o.s.
Marine pollutant: No 
Poison Inhalation Hazard: No

IMDG
UN-Number: 3264 Class: 8 Packing group: III EMS-No: F-A, S-B
Proper shipping name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S.
Marine pollutant: No

lATA
UN-Number: 3264 Class: 8 Packing group: III
Proper shipping name: Corrosive liquid, acidic, inorganic n.o.s.

15. REGULATORY INFORMATION 

OSHA Hazards
Carcinogen, Target Organ Effect, Corrosive

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components

Nitric acid 
Arsenic trioxide

SARA 313 Components

Nitric acid 
Arsenic trioxide

SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard

CAS-No.
7697-37-2
1327-53-3

CAS-No.
7697-37-2
1327-53-3

Revision Date
2007-07-01
1991-07-01

Revision Date
2007-07-01
1991-07-01

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 5 of (i



Massachusetts Right To Know Components
CAS-No. Revision Date

Nitric acid 7697-37-2 2007-07-01
Arsenic trioxide 1327-53-3 1991-07-01

Pennsylvania Right To Know Components
CAS-No. Revision Date

Water 7732-18-5
Nitric acid 7697-37-2 2007-07-01
Arsenic trioxide 1327-53-3 1991-07-01

New Jersey Right To Know Components
CAS-No. Revision Date

Water 7732-18-5
Nitric acid 7697-37-2 2007-07-01
Arsenic trioxide 1327-53-3 1991-07-01

California Prop. 65 Components
WARNING! This product contains a chemical known in the State of CAS-No. Revision Date
California to cause cancer. 1327-53-3 1987-02-27
Arsenic trioxide

16. OTHER INFORMATION 

Further information
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with 
the above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.

Fluka - 39436 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Pages of (i



MATERIAL SAFETY DATA SHEET (MSDS)

MATERIAL
EM Science 

SAFETY DATA SHEET

Section I Product Identification and Use

Manufacturer:
EM SCIENCE
A Division of EM Industries 
P.O. Box 7 0 
480 Democrat Road 
Gibbstown, N.J. 08027

For More Information Call
856-423-6300 Technical Service 
Monday - Friday; 8:00 AM to 5:00 PM 

In Case of Emergency Call
800-424-9300 CHEMTREC (USA) 
416-201-6383 CANUTEC (Canada)
24 Hours/Day: 7 Days/Week

Product Name: Barium standard 1000 ppm 
Product Code(s): VW4203, BX0041,
Chemical Name/Other Name: Barium standard 1000 ppm
Chemical Formula: BaCO3 ' HNO 3 ' H2O
Chemical Family: Inorganic solution
TDG Shipping Name/UN: Not regulated
TDG Classification/Packing group: Not regulated
Use: Laboratory reagent

Section II Hazardous Ingredients

Chemical name CAS No. LD50 %

Nitric acid 7697-37-2 Not available 2

Section III Physical Data

Physical State: Liquid
Appearance and Odour: Clear colourless solution
Odour Threshold: Not available 
Specific Gravity: Approx. 1 
Vapour Pressure: Not available 
Vapour Density: Not available 
Evaporation Rate: Not available 
Boiling Point: Approx. 100°C 
Freezing Point: Approx. 0°C 
pH: Not available
Coefficient of water/oil distribution: Not available

Section IV Fire or Explosion Hazard

ditions of Flammability: Noncombustible 
Extinguishing Media: Use an extinguisher appropriate to the surrounding 
material that is burning
Flash point / method: Not applicable



UEL: Not applicable 
LEL; Not applicable
Autoignition Temperature: Not applicable 
Hazardous Combustion Products: NO^, CO^
Explosion data - sensitivity to mechanical impact: No 

- sensitivity to static discharge: No

Section V Reactivity Data

Conditions of instability: Normally stable 
Incompatibilities: Fluorine 
Conditions of reactivity: Normally stable 
Hazardous decomposition products: NO^;., CO^^.

Section VI Toxicological Properties / Health Hazard Data

Route of entry:
-skin contact: May irritate 
-skin absorption: No information available 
-eye contact: May irritate 
-inhalation: May irritate 
-ingestion: Harmful 

LC50: Not available 
LDgg: Not available
Exposure Limits: TLV: 2 ppm (Nitric acid)
Effects of Acute Exposure: No information available 
Effects of Chronic Exposure: No information available 
Irritancy: No experimental information available 
Sensitization to Product: No information available 
Carcinogenicity: No information available 
Reproductive Toxicity: No information available 
Teratogenicity: No information available 
Mutagenicity: No information available 
Toxicologically Synergistic Products: None found

Section VII First aid measures

Skin: Flush the contact area with lukewarm running water for at least 15 
minutes. Remove contaminated clothing, taking care not to spread the chemical. 
If contamination is extensive, remove clothing under running water. Discard or 
decontaminate clothing under running water. Discard or decontaminate clothing 
before use. Unless contact has been slight, seek medical attention. Seek 
medical attention if irritation persists.
Eye: Flush the contaminated eye(s) for at least 15 minutes with lukewarm 
running water, holding the eyelids open. Take care not to rinse contaminated 
water into the non-affected eye. Always seek medical attention for accidents 
involving the eyes.
Inhalation: Take proper precautions to ensure your own safety before attempting 
rescue. Remove source of contamination or move victim to fresh air. If 
breathing has stopped, trained personnel should begin artificial respiration, 
or if the heart has stopped, cardiopulmonary resuscitation (CPR) immediately. 
Seek medical attention.



Ingestion: Never give anything by mouth if victim is rapidly losing 
consciousness, or is unconscious or convulsing. Rinse mouth thoroughly with 
water. Do not induce vomiting. Have victim drink 200-400 ml of water to dilute, 

breathing has stopped, trained personnel should begin artificial 
piration, or if the heart has stopped, cardiopulmonary resuscitation (CPR) 

immediately. Seek medical attention.

Section VIII Preventive Measures

Engineering Controls: Engineering control methods to reduce hazardous exposures 
are preferred. Methods include mechanical ventilation (dilution and local 
exhaust), process or personal enclosure, control of process conditions, and 
process modification. Administrative controls and personal protective equipment 
may also be required.
Personal protective equipment:

-gloves: Rubber or plastic
-respiratory protection: Fume hood as appropriate 
-eye protection: Chemical safety goggles
-clothing: Plastic apron, sleeves and boots as appropriate 

Storage Requirements: Store in suitable labelled containers. Keep containers 
tightly closed when not in use and when empty. Protect from damage. Store in a 
cool, dry, well-ventilated area, out of direct sunlight.
Handling Procedures and Eq[uipment: Follow routine safe handling procedures 
Leak or Spill Clean-up: Before dealing with spillages take necessary protective 
measures, inform others to keep at a safe distance and, for flammable materials, 

shut off all possible sources of ignition. Spread soda ash liberally over the 
llage. Transfer to container and arrange removal by disposal company. Wash 

s^^e of spillage thoroughly with water.
Disposal: Follow all federal, provincial and local regulations for disposal.
Use only licensed disposal and waste hauling companies. Disposal of small, 
amounts of spilled material may be handled as described under "Leak or Spill 
Cleanup". Large spills must be dealt with separately and must be handled by 
qualified disposal companies.
Special Shipping Information: Follow all TDG regulations and see

classification in Section I

Section IX Preparation Information

Prepared by: Technical Affairs Department, BDH Inc.,
Toronto, Ontario 
(416) 255-8521

For questions contact: Regulatory Affairs Department, EM Science
Gibbstown, NJ 
(856) 423-6300

Date: August 29, 1995

ision date: AUG 21, 1997; SEPT 26, 1997; Sep 28, 2000

WHMIS Classification: E, C



The statements contained herein are offered for informational purposes only ani 
are based upon technical data that BDH INC believes to be accurate. It is 
intended for use only by persons having the necessary technical skills and at 
their own discretion and risk. Since conditions and manner of use are outside 
our control, we make NO WARRANTY,EXPRESS OR IMPLIED,OF MERCHANTABILITY,FITNESS 
OR OTHERWISE.



© rish«rSclmHftc

Material Safety Data Sheet 
Benzene

MSDS# 02610
Section I - Chemical Product and Company Identification

MSDS
Name: Benzene

Catalog
Numbers:

AC167660000, AC167660010, AC167660025, AC167660250, AC167665000, AC168650250 
AC168650250, AC295330000, AC295330010, AC295330025, AC295330250, AC296880000 
AC296880000, AC296880010, AC296880025, AC296880250, AC610230010, AC610231000 
AC610231000, AC611001000, B243-4, B245-4, B245-500, B411-1, B411-4, B412-1, S79920ACS

Synonyms: Benzol; Cyclohexatriene; Phenyl hydride.
Fisher Scientific

Company Identification: One Reagent Lane
Fair Lawn, NJ 07410

For information in the US, call: 201-796-7100
Emergency Number US: 201-796-7100
CHEMTREC Phone Number, US: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS#:
Chemical Name: 
%:
EINECS#:

71-43-2
Benzene
>99
200-753-7

Hazard Symbols:

Risk Phrases: 45 46 11 36/38 48/23/24/25 65
Section 3 - Hazards Identification 

EMERGENCY OVERVIEW
Danger! Aspiration hazard if swallowed. Can enter lungs and cause damage. May cause central nervous system effects. 

Harmful if swallowed, inhaled, or absorbed through the skin. May cause blood abnormalities. Contains benzene. Benzene 
can cause cancer. Extremely flammable liquid and vapor. Vapor may cause flash fire. Causes eye, skin, and respiratory 

tract irritation. Target Organs: Blood, central nervous system, respiratory system, eyes, bone marrow, immune system, skin. 
Potential Health Effects
Eye:

Skin:

Ingestion:

Causes eye irritation.
Causes skin irritation. Harmful if absorbed through the skin. Prolonged and/or repeated contact may cause 
defatting of the skin and dermatitis.
May cause central nervous system depression, characterized by excitement, followed by headache, dizziness, 
drowsiness, and nausea. Advanced stages may cause collapse, unconsciousness, coma and possible death due 
to respiratory failure. May cause effects similar to those for inhalation exposure. Aspiration of material into the 
lungs may cause chemical pneumonitis, which may be fatal.

Inhalation' respiratory tract irritation. May cause drowsiness, unconsciousness, and central nervous system
’ depression. Exposure may lead to irreversible bone marrow injury. Exposure may lead to aplastic anemia.
May cause bone marrow abnormalities with damage to blood forming tissues. May cause anemia and other 
blood cell abnormalities. Chronic exposure to benzene has been associated with an increased incidence of



Chronic: leukemia and multiple myeloma (tumor composed of cells of the type normally found in the bone marrow).
Immunodepressive effects have been reported. This substance has caused adverse reproductive and fetal effects 
in laboratory animals.

Section 4 - First Aid Measures
In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical aid.
In case of contact, flush skin with plenty of water. Remove contaminated clothing and shoes. Get medical aid 
if irritation develops and persists. Wash clothing before reuse.
Potential for aspiration if swallowed. Get medical aid immediately. Do not induce vomiting unless directed to 
do so by medical personnel. Never give anything by mouth to an unconscious person. If vomiting occurs 
naturally, have victim lean forward.
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. 
Get medical aid.

Eyes:

Skin:

Ingestion:

Inhalation:

Notes to 
Physician:

Section 5 - Fire Fighting Measures
As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved 
or equivalent), and full protective gear. Use water spray to keep fire-exposed containers cool. Extremely 
flammable liquid and vapor. Vapor may cause flash fire. Approach fire from upwind to avoid hazardous 
vapors and toxic decomposition products. Vapors are heavier than air and may travel to a source of ignition 
and flash back. Vapors can spread along the ground and collect in low or confined areas. This liquid floats 
on water and may travel to a source of ignition and spread fire. May accumulate static electricity.

Use water spray, dry chemical, carbon dioxide, or appropriate foam.

General
Information:

Extinguishing 
Media:

Autoignition ^ ^28.40 deg F)
Temperature:

Flash Point: -11 deg C (12.20 deg F)
Explosion, 3,

Limits: Lower:
Explosion 7, l„,y.

Limits: Upper:
NFPA Rating: health: 2; flammability: 3; instability: 0;

Section 6 - Accidental Release Measures
General
Information: Use proper personal protective equipment as indicated in Section 8.

Spills/Leaks:

Handling:

Storage:

Absorb spill with inert material (e.g. veimiculite, sand or earth), then place in suitable container. Avoid runoff 
into storm sewers and ditches which lead to waterways. Remove all sources of ignition. Provide ventilation. 
Approach spill from upwind. Use water spray to cool and disperse vapors, protect personnel, and dilute 
spills to form nonflammable mixtures.

Section 7 - Handling and Storage
Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Ground and bond 
containers when transferring material. Avoid contact with eyes, skin, and clothing. Empty containers retain 
product residue, (liquid and/or vapor), and can be dangerous. Take precautionary measures against static 
discharges. Keep container tightly closed. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose 
empty containers to heat, sparks or open flames. Use only with adequate ventilation. Keep away from heat, 
sparks and flame. Avoid breathing vapor.
Keep away from sources of ignition. Store in a tightly closed container. Keep from contact with oxidizing 
materials. Store in a cool, dry, well-ventilated area away from Incompatible substances.

Section 8 - Exposure Controls, Personal Protection
+-------------------------------

1 Chemical Name
-- +------------------------------

1 ACGIH
- +-----------------------

1 NIOSH
— 1 —

- +-----------------------------
lOSHA - Final PELS

1 — —

1 Benzene 10.5 ppm; 2.5 ppm 10.1 ppm TWA 500 |1 ppm TWA; 10
1 1 STEL; Skin - 1 ppm IDLH 1 ppm TWA
1 1 potential 1 1(applies to
1 1 significant 1 1 industry



1 1 contribution to 1 1 segments exempt 1
1 1 overall exposure 1 Ifrom the benzene 1
1 1 by the cutaneous 1 Istan dard at 29 1
1 1r oute 1 1 CFR 1910.1028); 1
1 1 1 |25 ppm Ceiling 1
1 1 1 1 (applies to 1
1 1 1 1 industry 1
1 1 1 1 segments exempt 1
1 1 1 Ifrom the 1 ppm 1
1

■E----------------------------------------
1

---------------- +---------------------------------
1

- +-----------------
1 TWA and 5 ppm

--------------- +------------------------------
1

+

OSHA Vacated PELs: Benzene: 10 ppm TWA (unless specified in 1910.1028)
Engineering Controls:

Use process enclosure, local exhaust ventilation, or other engineering controls to control airborne levels below 
recommended exposure limits. Use explosion-proof ventilation equipment. Facilities storing or utilizing this material 
should be equipped with an eyewash facility and a safety shower. See 29CFR 1910.1028 for the regulatory 
requirements for tlie control of employee exposure to benzene.

Exposure Limits
Personal Protective Equipment
Eyes: Wear chemical splash goggles.
Skin: Wear appropriate protective gloves to prevent skin exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
„ . . A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 requirements or

^ ' European Standard EN 149 must be followed whenever workplace conditions warrant respirator use.

Section 9 - Physical and Chemical Properties

Physical State: Liquid
Color: clear colorless 
Odor: sweetish odor - aromatic odor 

pH: Not applicable
Vapor Pressure: 75 mm Hg @ 20 deg C 
Vapor Density: 2.8 (air=l)

Evaporation Rate: Not available
Viscosity: 0.647mPa @ 20 deg C 

Boiling Point: 80.1 deg C ( 176.18°F)
Freezing/Melting Point: 5.5 deg C ( 41.90°F)

Decomposition Temperature: Not available
Solubility in water: 0.180 g/100 ml @ 25°C 

Specific Gravity/Density: 0.8765 @ 20°C 
Molecular Formula: C6H6 
Molecular Weight: 78.11 
Section 10 - Stability and Reactivity

Stable under normal temperatures and pressures.
Ignition sources, excess heat, confined spaces.
Strong oxidizing agents.
Carbon monoxide, carbon dioxide.
Has not been reported.

Section 11 - Toxicological Information 

CAS# 71-43-2: CY1400000 
RTECS:
CAS# 71-43-2: Dermal, guinea pig: LD50 = >9400 uL/kg;
Draize test, rabbit, eye: 88 mg Moderate;
Draize test, rabbit, eye: 2 mg/24H Severe;

Chemical Stability:
Conditions to Avoid:
Incompatibilities with Other Materials 
Hazardous Decomposition Products 
Hazardous Polymerization

RTECS#:



LD50/LC50:

Draize test, rabbit, skin: 20 mg/24H Moderate;
Inhalation, mouse: LC50 = 9980 ppm;
Inhalation, mouse: LC50 = 24 mL/kg/2H;
Inhalation, rat: LC50 = 10000 ppm/7H; 
hihalation, rat: LC50 = 34 mL/kg/2H;
Inhalation, rat: LC50 = 6.5 mL/kg/4H;
Oral, mouse: LD50 = 4700 mg/kg;
Oral, rat: LD50 = 930 mg/kg;
Oral, rat: LD50 = 1 mL/kg;
Oral, rat; LD50 = 1800 mg/kg;
Skin, rabbit: LD50 = >9400 uL/kg;

Other; Benzene is considered veiy toxic; probable hum^ oral lethal dose would be 50-500 mg/kg. Human 
inhalation of approximately 20,000 ppm (2% in air) was fatal in 5-10 minutes. While percutaneous 
absorption of liquid benzene through intact human skin can be limited (e.g., 0.05% of the applied dose), the 
absorbed dose via direct demal contact combined with that received from body surface exposure to 
benzene in workplace air is such that a substantial fraction (20-40%) of the total exposure is due to skin 
absorption.

P . . . Benzene - ACGIH: A1 - Confirmed Human Carcinogen California: carcinogen, initial date 2/27/87 NTP:
^ Known carcinogen lARC: Group 1 carcinogen 

Other: See actual entry in RTECS for complete information.
Section 12 - Ecological Information

Fish: Mosquito Fish: TLm = 395 mg/L; 24 Hr; Unspecified 
Fish: Goldfish: LC50 =46 mg/L-, 24 Hr; Modified ASTM D 1345 

Ecotoxicity: Fish: Fathead Minnow: LC50 = 15.1 mg/L; 96 Hr; Flow-through at 25°C (pH 7.9-8.0)
Fish: Rainbow trout: LC50 = 5.3 mg/L; 96 Hr; Flow-through at 25°C (pH 7.9-8.0)
Fish: Bluegill/Sunfish: LD50 = 20 mg/L; 24-48 Hr; Unspecified

Section 13 - Disposal Considerations 
Dispose of in a manner consistent with federal, state, and local regulations.

Section 14 - Transport Information
US DOT
Shipping Name: BENZENE 
Hazard Class: 3 
UN Number: UNI 114 
Packing Group: II 
Canada TDG
Shipping Name: Not available 
Hazard Class:
UN Number:
Packing Group:

USA RQ: CAS# 71-43-2: 10 lb final RQ (received an adjusted RQ of 10 lbs based on potential
Section 15 - Regulatory Information

European/Intemational Regulations
European Labeling in Accordance with EC Directives 

Hazard Symbols: T F 
Risk Phrases:

R 45 May cause cancer.
R 46 May cause heritable genetic damage.
R 11 Highly flammable.
R 36/38 Irritating to eyes and skin.
R 48/23/24/25 Toxic : danger of serious damage to health by prolonged exposure through inhalation, 
contact with skin and if swallowed.



R 65 Harmful: may cause lung damage if swallowed.
Safety Phrases:

S 53 Avoid exposure - obtain special instructions before use.
S 45 In case of accident or if you feel unwell, seek medical advice immediately (show the label where 
possible).

WGK (Water Danger/Protection)
CAS# 71-43-2: 3 

Canada
CAS# 71-43-2 is listed on Canada's DSL List 
Canadian WHMIS Classifications: B2, D2A, D2B
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations 
and the MSDS contains all of the information required by those regulations.
CAS# 71-43-2 is listed on Canada's Ingredient Disclosure List

US Federal 
TSCA

CAS# 71-43-2 is listed on the TSCA 
Inventory.

Section 16 - Other Information 

MSDS Creation Date: 6/11/1999 
Revision #9 Date 7/20/2009

The information above is believed to be accurate and represents the best information currently available 
to us. However, we make no warranty of merchantibility or any other warranty, express or implied, 
with respect to such information, and we assume no liability resulting from its use. Users should make 
their own investigations to determine the suitability of the information for their particular purposes. In no 
event shall the company be liable for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential, or exemplary damages howsoever arising, even if the 
company has been advised of the possibility of such damages.
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MULTIGRAPHICS -- BLANKET CLEANING SOLVENT-83-9-770005 
MATERIAL SAFETY DATA SHEET 

•5N; 685000D020055 
.nufacturer's CAGE: 0PTL5 

vart No. Indicator: A
Part Nvunber/Trade Name: BLANKET CLEANING SOLVENT-83-9-770005
i= = = = = = n:===*:=; = =; = = = s= = = = =s = «t==*:**i= = = =;* = :=K === = = =: t==t = =£=a = = = == = = =

General Information
SBSSSSSeiBB6SS«BSaSa8S8

CAS# 6A742-A8-9 Blanket Cleaning 
Solvent

a B B S S S SS 8 B s B S SS S
SBSSBBaBBBBtBBBBC

Item Name: CLEANING SOLVENT, LITHOGRAPHIC BLANKET/ROLLER
■Company's Name: AM MOLTIGRAPHICS
Company's Street: 1800 WEST CENTRAL ROAD
Company's City: MT. PROSPECT
Company's State: IL
Company's Country: US
Company's Zip Code: 60056
Company's Eraerg Ph #: 708-5121/ EVEN 708-398-1900 
Company's Info Ph #: 708-5121/ EVEN 708-398-1900 
Record No. For Safety Entry; 001 
Tot Safety Entries This Stk#: 001 
Status; SE
Date MSDS Prepared: 01JUN89 
Safety Data Review Date: 18SEP95 
Supply Item Manager: CX 
MSDS Serial Number; BTSBL 
Hazard Characteristic Code: F5
=SBBS£SBBS8BB8S88aSBBB88aBBBBBBB8 = SBBaXBBBBBBSSSSSBBS;SSBBBaSBBaBB88BBBB8BBBSfiBBS

Ingredients/Identity Information

Proprietary: NO
Ingredient: PERCHLOROETHYLENE (TETRACHLOROETHYLENE) (SARA III)
Ingredient Sequence Number; 01 
Percent: 25
IIOSH (RTECS) Number: KX3850000 
■AS Number: 127-18-4 

-OSHA PEL; 100 PPM 
ACGIH TLV; 25PPM/100.A3 STEL;94 
Other Recommended Limit: NONE SPECIFIED

Proprietary; NO
Ingredient; ALIPHATIC HYDROCARBON 
Ingredient Sequence Number: 02 
Percent: 65-75
NIOSH (RTECS) Number: 1006236AH
CAS Number: 64742-48-9
OSHA PEL: 100 PPM
ACGIH TLV: 100 TWA, 200PPM STEL
Other Recommended Limit: SAME AS STOD SOLVENT

Proprietary: NO
Ingredient: VM&P NAPHTHA (LIGROINE)
Ingredient Sequence Number: 03 
Percent: 5-10
NIOSH (RTECS) Number; 016180000 "
CAS Number: 8032-32-4
OSHA PEL: 300 PPM
ACGIH TLV: 300 PPM; 9394
Other Recommended Limit: NONE SPECIFIED

Proprietary: NO
Ingredient: N.APHTHA, LIGHT AROMATIC 
Ingredient Sequence Number: 04 
Percent: 5-8
NIOSH (RTECS) Number: 1003693SN 

*f:AS Number: 64742-95-6 i)SHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED
Other Recommended Limit: 100 PPM TWA
SSBSBBSSS SBBSBBSS SSSBBBBBBS
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Physical/Chemical Characteristics
fstvssassMsssBaessssssssasBssasasBKSBSSBBaBssBSBsasBBBSssasBCiABaeBSKSBasssssBssssasB css

cearance And Odor: BLUE LIQUID, ODOR OF PERCHLOROETHYLENE 
lling Point: 250F,121C 

Vapor Density {Air=l): 5,83 
Specific Gravity: 0.97
Evaporation Rate And Ref: 1.4 (BU AC=1)
Solubility In Water: INSOLUBLE 
Percent Volatiles By Volume: 100
assSBBseaicsBBSs:stasa«BBSSB:e«vs3taaiBsSKaEBSssisBa&8SBSBatKBBSsscsBaRssscBBKS  = BsasBsssB«sa

Fire and Explosion Hazard Data
ssBSMBSKaiaBBssssssMasaRsssnrBBSiBessBaiBKBsaiasstssBsssKBBSssaseBssssssaHBBVBsssssaiBBsss

Flash Point: 108F,42C 
Flash Point Method; TCC 
Lower Explosive Limit: 1.1 
Upper Explosive Limit: 5.9
Extinguishing Media: C02, FOAM, DRY CHEMICAL. DO NOT USE WATER, IT WILL 
SPREAD FIRE.
Special Fire Fighting Proc: FIRE FIGHTERS SHOULD WEAR PROTECTIVE CLOTHING 
AND SELF-CONTAINED BREATHING APPARATUS,
Unusual Fire And Expl Hazrds: CHLORINATED HYDROCARBONS INVOLVED IN FIRES 
CAN DECOMPOSE TO TOXIC HRDROGEN CHLORIDE AND POSSIBLE TRACES OF PHOSGENE.
sessasssssssaBsasssH SBSBSBSaSSKBBSSasaBBB SaaSBSBaBSKBBBBBBSBBBBasBSSStaBSSS

Reactivity Data
bbbbbsssbbbbisbsbsbsbks BCSBBBBBBa SBBBBBBBBB BBBBSBBa BB8SSBBBBBSBBB5

Stability: YES
Cond To Avoid (Stability) : OPEN FLAMES, HOT SURFACES.
Materials To Avoid: STRONG OXIDIZING AGENTS, ACID OR BASES.
Hazardous Decomp Products: BURNING MAY PRODUCE CO, C02, HYDROGEN CHLORIDE 
AND TRACES OF PHOSGENE.
Hazardous Poly Occur: NO 
Conditions To Avoid (Poly) : NONE
SBBSaBBBBSSBSSBSBXSSBBSSBBBBBBS SXSBBBSBBSBBBBSBBSBBBBBSaBBBBBBBBSS

Health Hazard Data
SSSBSBBSB8SBBSSSSSS szsasBSsss BBtSBSSiS BBS8SBBSS SBSBBSBSSS

feoute Of Entry - Inhalation: YES 
Route Of Entry - S)cin: YES 
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: ACUTE-EYE: IRRITATION & LACRYMATKON CAN OCCUR 
PROM PERCHLOROETHYLENE. SKIN:PROLONGED CONTACT MAY CAUSE DERMATITIS. 
INHALATION: HAS NARCOTIC EFFECT. INGESTION: GI IRRITATION, IF ASPIRATED MAY 
BE RAPIDLY ABSORBED THROUGH LUNGS, RESULTING IN INJURY TO OTHER BODY 
SYSTEMS. TARGET ORGANS .-SKIN, EYES, LUNGS, CNS, LIVER, KIDNEY. 
Carcinogenicity - NTP: YES 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: ANTICIPATED CARCINOGEN BY NTP.
Signs/Symptoms Of Overexp: INHALATION: LOSS OP COORDINATION, TREMORS OR 
NAUSEA, VOMITING.
Med Cond Aggravated By Exp: BLOOD PRESSURE, HEART, LIVER, KIDNEY OR 
PULMONARY PROBLEMS. NERVOUS CONDITIONS, EXCESSIVE OBESITY OR ALCOHOL 
CONSUMPTION PROBLEMS.
Emergency/First Aid Proc: EYE:IRRIGATE IMMEDIATLEY W/WATER 10-15 MIN.
MOVE TO FRESH AIR, IP NOT BREATHING, GIVE MOUTH TO MOUTH RESUSCITATION; IP 
BREATHING DIFFICULTY, GIVE OXYGEN, CALL PHYSICIAN, INGESTION: DO NOT INDUCE 
VOMITING. GET MEDICAL ATTENTION IMMEDIATLEY,

ssbbbsbsbbbbbss kbbbbbbbbbbbbsb

Precautions for Safe Handling and Use
sbsbbssb&bbb SBBIBBBBBSS

Steps If Matl Released/Spillt REMOVE PERSONNEL. ABSORB SPILLS WITH 
ABSORBENT MATERIAL OR RECOVER BY PUMPING.
Waste Disposal Method: DISPOSE OF WASTE SOLVENT AND ANY ABSORBENT IN 
ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REGULATIONS, DO NOT POUR INTO 

... SEWER OR SEPTIC TANKS.
.^recautions-Handling/Storing: STORE IN A COOL, DRY PLACE IN A SAFE AREA 

V ..JfOR CLASS II COMBUSTIBLE LIQUIDS. KEEP FROM REACH OF CHILDREN.
Other Precautions: FOR COMMERCIAL/INDUSTRIAL USE ONLY. DEPOSIT WIPING 
CLOTHES IN A SAFETY CONTAINER TO AVOID COMBUSTION. DO NOT REUSE CONTAINER.

SSSBSSSSXSSSaKBS SBBSBBSBBBaSSSKaBSSSSaasaiSBBBflSS
S «3 B BS S B S 5S S S
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Control Measures
a«***»«»»a5aas»«w«a8sas»«sss*as!s«»S8«s«*»BaB*wssoi««w«»«m««B:«t«**B*»o«»Bswfc»^BtaJSi*»wi^s»si

spiratory Protection: IF REQUIRED, AN APPROVED SELF-CONTAINED BREATHING 
PARATUS.

ventilation: LOCAL EXHAUST: ONLY IP 50% OF TLV IS EXCEEDED.
Protective Gloves; NITRILE NBR 
Eye Protection: SAFETY GLASSES.
Other Protective Equipment: RUBBER APRON TO KEEP SOLVENT OFF CLOTHING.
Work Hygienic Practices; DO NOT EAT, DRINK OR SMOKE WHILE WORKING WITH 
THIS PRODUCT.
Suppl. Safety £ Health Data: USB IN WELL VENTILATED AREA, AVOID OMITACT.

Transportation Data
S«B8S»SVBSB8'CSXSfllHMESSS8>eSKS8«SSa8asaVBSS«lBBSSB«««B8BBaiS5SSSeKVBCBBSSSaa«aB*S««SBB:SS8BSSB

Trans Data Review Date: 94206
DOT PSN Code: GJL
DOT Proper Shipping Name: FLAMMABLE LIQUIDS, N.O.S.
DOT Class: 3
DOT ID Number: UN1993
DOT Pack Group: III
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: HIA
IMO Proper Shipping Name: FLAMMABLE LIQUID, N.O.S.
IMO Regulations Page Number; 3345
IMO UN Number: 1993
IMO UN Class: 3.3
lATA.PSN Code: MCA
lATA UN ID Number: 1993
lATA Proper Shipping Name: FLAMMABLE LIQUID, N.O.S. *
lATA UN Class: 3
lATA Label: FLAMMABLE LIQUID
AFl PSN Code: MCA
AFl Prop. Shipping Name: FLAMMABLE LIQUIDS, N.O.S. 
fl Class; 3 
FI ID Number: UN1993 

AFl Pack Group: 111 
AFX Label: FLAMMABLE LIQUID 
AFl Basic Pac Ref: 7-7 
1®1AC Code: NK
Additional Trans Data; PSN PER MFR

38&S»SSSSB8 BSSS8SB9SSS

Disposal Data
BBSS ssassstsssssaB BBSS 8883SSB88KBS
bbbsbsbsbbbbbbbsbbbbbbbjbbbbbbbs

SBBBBSSSBBBBBBBS

BSSBSBSB

SSSaSBBBSBBBSBS

BC5BBSBBSBBBBBBBSBBBS

Label Data
BBBBSrBSBS SBSBBBSSSa BBBBSSBBBBBBBBBBBBBBSBBBS

Label Required: YES 
Technical Review Date: 25JUL94 
Label Status: F
Common Name: BLANKET CLEANING SOLVENT-83-9-770005 
Signal Word: WARNING!
Acute Health Hazard-Moderate: X 
Contact Hazard-Moderate: X 
Fire Hazard-Moderate: X 
Reactivity Hazard-None: X
Special Hazard Precautions: FLAMMABLE LIQUID, CONTAINS NAPHTHA. KEEP AWAY 
FROM HEAT, SPARKS, AND FLAME. KEEP CONTAINER CLOSED. USE WITH ADEQUATE 
VENTILATION. IN CASE OF FIRE, USE WATER FOG, FOAM, DRY CHEMICAL, OR C02. 
CAUSES IRRITATION OF EYES, SKIN AND RESPIRATORY TRACT. AVOID PROLONGED 
INHALATION OP VAPORS. TARGET ORGANS-EYES, SKIN, CNS, LIVER AND KIDNEY. 
FIRST AID-. INHALATION:REMOVE TO niESH AIR, PROVIDE OXYGEH/CPR IP NEEDED. 
GET MEDICAL HELP. EYES: FLUSH WITH WATER FOR 15 MINUTES. IF IRRITATION 
PERSISTS CONSULT A PHYSICION. SKIN; WASH WITH SOAP AND WATER. INGESTICHJ;DO 

.....^NOT INDUCE VOMITING. GET MEDICAL HELP.
; ?>rotect Eye; Y J>rotect Skin; Y 

Protect Respiratory: Y 
Label Name: AM MULTIGRAFHICS 
Label Street: laoo WEST CENTRAL ROAD

3 of 4 09/03/97 16:53:30



http://hazl ^iri.org;80/m5ds/h/q334/ql 1663 5

label city: MT. PROSPECT 
Label State: IL 

'bel Zip Code:'60056 
ibel Country: US

iabel Emergency Number: 708-5121/ EVEN 708-398-1900 
Year Procured: 1994

httpy'/hazl .siri.org:80/msds/h/q334/q 116635

sa:8sa«ssaBBBaBSBa

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to danftsiri.org.
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5IGMA-ALDRICH sigfma-aldrIcH.com

Material Safety Data Sheet
Version 4,0 

Revision Date 03/12/2010 
Print Date 03/30/2010

1. PRODUCT AND COMPANY IDENTIFICATION
Product name Boric acid

Product Number B0394
Brand Sigma-Aldrich

Company Sigma-Aldrich Canada, Ltd
2149 Winston Park Drive
OAKVILLE ON L6H6J8
CANADA

Telephone +19058299500
Fax +19058299292
Emergency Phone # 800-424-9300

2. HAZARDS IDENTIFICATION
Emergency Overview

Target Organs
Testes.
WHNBS Classification

D2A Very Toxic Material Causing Other Toxic Teratogen
Effects Reproductive hazard

GHS Label elements, including precautionary statements
Rctogram <$>

Signal word Danger
Hazard statement(s)
H303 May be harmful if swallowed.
H360 May damage fertility or the unborn child.

Precautionary statement(s)
P201 Obtain special instructions before use.
P308 + P313 IF exposed or concerned; Get medical advice/attention.

HMIS Classification
Health hazard; 2
Chronic Health Hazard; *
Flammability; 0
Physical hazards; 0

Potentlai Health Effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.
Ingestion May be hannfui if swallowed.

3. COMPOSmONANFORMATION ON INGREDIENTS
Formula : H3BO3
Molecular Weight : 61.83 g/mol

SigfnayUdich-B0394 Pagel of 6



CAS-No. 1 EC-No. Index-No. 1 Concentration

Boric acid
10043-35-3 233-139-2 005-007-00-2 1 -

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.
If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.
In case of skin contact
Wash off with soap and plenty of water. Consult a physician.
In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.
If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.
Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.
Further Information
The product itself does not bum.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing dust. Ensure adequate ventilation. Evacuate 
personnel to safe areas.
Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.
Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE
Precautions for safe handling 
Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.
Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. 
Moisture sensitive.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Boric acid 10043-35-3 TWAE
V

2 mg/m3 2005-11-28 Canada. Ontario OELs

Sigma-Aidrtch-B0394 Page 2 of 6



STEV 6 mg/m3 2005-11-28 Canada. Ontario OELs

TWA 2 mg/m3 2005-04-01 Canada. British Columbia OEL

Remarks Adverse reproductive effect

STEL 6 mg/m3 2005-04-01 Canada. British Columbia OEL

Adverse reproductive effect

TWAE
V

2 mg/m3 2005-12-17 Canada. Ontario OELs

STEV 6 mg/m3 2005-12-17 Canada. Ontario OELs

TWA 2 mg/m3 2006-11-29 Canada. British Columbia OEL

STEL 6 mg/m3 2006-11-29 Canada. British Columbia OEL

TWA 2 mg/m3 2009^7-01 Canada. British Columbia OEL

STEL 6 mg/m3 2009-07-01 Canada. British Columbia OEL

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100 
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole 
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved 
under appropriate government standards such as NIOSH (US) or CEN (EU).
Hand protection 
Handle with gloves.

Eye protection
Safety glasses with side-shields conforming to EN166 
Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 
Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product

9. PHYSICAL AND CHEMICAL PROPERTIES 
Appearance

Form
Safety data 

pH
Melting point 
Boiling point 
Flash point 
Ignition temperature 
Lower explosion limit 
Upper explosion limit 
Vapour pressure 
Density

Sigma-Aldrich - B0394

solid

5.1 at 1.8 g/1 at 25 "C (77 °F)
160 “C (320 -F)
300 °C (572 “F) 
no data available 
no data available 
no data available 
no data available
3.5 hPa (2.6 mmHg) at 20 °C (68 °F) 
1.440 g/cm3
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Water solubility soluble

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.

Conditions to avoid 
Exposure to moisture.

Materials to avoid 
Potassium, Acid anhydrides

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Borane/boron oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity
LD50 Oral - rat - 2,660 mg/kg

Skin corrosion/irritation 
no data available

Serious eye damage/eye irritation 
no data available

Respiratory or skin sensitization 
no data available

Germ cell mutagenicity

no data available 
Carcinogenicity

lARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confirmed human carcinogen by lARC.

Reproductive toxicity 
fetotoxicity
Presumed human reproductive toxicant

Presumed human reproductive toxicant

Specific target organ toxicity - singie exposure (GHS) 
no data available

Specific target organ toxicity - repeated exposure (GHS) 
no data available

Aspiration hazard 
no data available

Potential health effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Ingestion May be harmful if swallowed.
Skin May be harmful If absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure

Sigma-Aldrtch - B0394 Page 4 of 6



Toxicity reported for borates in humans; ingestion or absorption may cause nausea, vomiting, diarrhea, abdominal 
cramps, anderythematous lesions on the skin and mucous membranes, Other symptoms include: circulatory collapse, 
tachycardia, cyanosis, delirium, convulsions, and coma. Death has been reported to occur in infants from less than 5 
grams and in adults from 5 to 20 grams.
Additional Information 
RTECS: ED4550000

12. ECOLOGICAL INFORMATION
Toxicity

Toxicity to fish LC50 - Ptychocheilus lucius - 279 mg/I - 96 h
LCO - Lepomis macrochirus (Bluegili) - > 1,021 mg/I - 96 h

Toxicity to daphnia LC50 - Daphnia magna (Water flea) - 53.2 mg/I - 21 d
and other aquatic
invertebrates.

EC50 - Daphnia magna (Water flea) -133 mg/I - 48 h
Persistence and degradability 
no data available
Bioaccumulative potential 
no data available
Mobility in soli 
no data available
PBT and vPvB assessment 
no data available
Other adverse effects
no data available

13. DISPOSAL CONSIDERATIONS
Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service 
to dispose of this material.
Contaminated packaging 
Dispose of as unused product

14. TRANSPORT INFORMATION 
DOT (US)
Not dangerous goods 

IMDG
Not dangerous goods 

lATA
Not dangerous goods

15. REGULATORY INFORMATION 
DSL Status
All components of this product are on the Canadian DSL list. 
WHMIS Classification

D2A Very Toxic Material Causing Other Toxic 
Effects

Teratogen 
Reproductive hazard

16. OTHER INFORMATION
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Further Information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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MATERIAL SAFETY DATA SHEET

SRM Supplier: National Institute of Standards and Technology 
Standard Reference Materials Program 
Bldg. 202 Rm. 211 
Gaithersburg, Maryland 20899

MSDS Coordinator Joylene W.L. Thomas 
Phone: (301)975-6776 
ChemTrec: 1-800-424-9300

SRM Number 3108
MSDS Number 3108
SRM Name: Cadmium Standard Solution
Date of Issue: May 1988
Date of Revision: March 23,1999

FAX: (301)926-4751 
E-mail: SRMMSDS@nist.gov

Section I. Material Identification

Material Name: Cadmium Standard Solution
Description: SRM 3108 is a single element solution prepared gravimetrically to contain an proximate 9 mg'g of cadmium with a nitric acid 
volume fraction of 10 %.
Other Designations: Cadmium in Nitric Acid (aqua fortis; hydrogen nitrate; azotic acid; engravers acid). Cadmium Nitrate* (cadmium 
dinitrate; nitric add cadmium salt) in Spectrometric Standard Solution.
Name Chemical Formulas CAS Registration Numbers
Nitric Add HNOj 7697-37-2
Cadmium Nitrate Cd(N03>i 10325-94-7
Cadmium Cd 7440-43-9

DOT Classification: Nitric Acid Solution, UN2031

Manufacturer/Supplien Available frx)m a number of suji^lieis

•The addition of cadmium to nitric acid, along with other intermediate chemical reactions, forms cadmium nitrate which will precipitate upon evaporation or drying 
of the solution.

Section n. Hazardous Ingredients

Hazardous Components Nominal Concentration (%) Exposure Limits and Toxicity Data

Nittic Add 10 ACGIHTLV-TWA: 2 mgicg or 5 mg^l^

OSHATLV-TWA: 2mg1cgor5mgAn’

Human, Oral: LDlo: 430mgAg

Cadnuum Nitrate 1.9 ACGIHTLV: 0.002 mg/m^ (respirable particulate)

OSHATLV-TWA: 0.005mg/m"

Rat, Oral: LDsq: 300 mg/kg

Cadmium 0.9 ACGIHTLV: 0.002mg/m" (respirableparticulate)

OSHATLV-TWA: 0.005mg/m"

Rat, Oral: TDuo: 155 mg/kg (13 weeks)
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Section ni. Physical/Chemical Characteristics

Nitric Acid Cadmium Nitrate Cadmium

Appearance and Odor A white to 
slightly yellow liquid that darkens to a 
brownish color upon aging and exposure 
to li^t; an irritating odor.

Appearance and Odor A solid, colorless or 
\^hite, hygroscopic crystal with no odor.

Appearance and Odor A solid, 
lustrous white powda-.

Relative Molecular Mass: 63.02 Relative Molecular Mass: 236.42 Relative Atomic Mass: 112.41

Density: 1.0543 (10% nitric acid) Density: N/A Density: 8.642

Solubility in Waten Soluble Solubility in Water Soluble Solubility in Water. Insoluble

Solvent Solubility: Decomposes in 
alcohol.

Solvent Solubility: Soluble in acids, etlyl 
acetate, ammonia, and alcohol.

Solvent Solubility: Soluble in acids, 
ammonium nitrate, hot sulfuric acid, and 
hydrochloric acid.

Note: The physical and chemical data provided are for pure compounds. Physical and chemical data for this cadmiumAiitric acid solution 
do not exist The actual bdiavior of this solution m^ differ from the individual components.

Section rv. Fire and Explosion Hazard Data

Flashpoint: N/A Method Used: N/A
Flammability Limits in Air (Volume %): UPPER: N/A

LOWER: N/A

Autoignition Temperature: N/A

Unusual Fire and Explosion Hazards: Alfriough nitric acid does not bum, it is a powoiul oxidizing agent that can react with combustible 
materials to cause fires. Cadmium nitrate is a negligible fire hazard, but may ignite or explode when exposed to combustible materials. The 
sensitivity for explosion may increase with the presence of metal powders. Cadmium forms an explosive reaction with ammonium nitrate, 
hydrazoic acid, and strong oxidizers.

Extinguishing Media: Do not use dry chemicals, carbon dioxide, or halogenated extinguishing media because of cadmium nitrate. Use 
extinguishing media that is appropriate to the surrounding fire. Use a water spit^' to dilute nitric acid and to absorb liberated oxides of 
nitrogea

Special Fire Procedures: Fire fighters should wear a self-contained breathing apparatus (SCBA) with a full fece piece in the pressure 
demand or positive mode and other protective clothing.

Section V. Reactivity Data

Stability: Stable Unstable

Conditions to Avoid: Avoid contact with combustible and other incompatible materials.

Incompatibility (Materials to Avoid): Keqr nitric acid away finm organic materials, plastics, mbber, and some forms of coatings. Nitric 
acid is incompatible with chlorine and metal femocyanide. Avoid metals, metal oxides, hydroxides, amines, carbonates, and other alkaline 
materials, cyanides, sulfides, sulfates, and formalddiyde. Cadmium nitrate is incompatible with combustible materials, metals, metal salts, 
reducing agents, and acids. Cadmium is incompatible with oxidizing materials, acids, and metals.

See Section IV: Unusual Fire and Explosion Hazards.

Hazardous Decomposition or Byproducts: Hazardous decomposition of nitric acid and/or cadmium nitrate can produce various nitrogen 
oxides, including nitric oxide (NO), nitrogen dioxide (NQz), nitrous oxide (NjO), as well as nitric acid mist or vapor. Thermal

MSDS3108 Page 2 of 4



decomposition of cadmium may produce oxides of cadmium.

Hazardous PolymerizatioD; ____  WiD Occur Will Not Occur

Section VL Health Hazard Data

Route of Entry; Inhalation Skin X Ingestion
Health Hazards (Acute and Chronic): Nitric Add: Nitric acid may be fetal if inhaled, swallowed, or absorbed through sltin. Ibis 
material causes bums and is extremely destructive to tissue of the mucous membranes and upper respiratory tract, ^es, and skin. Inhalation 
may be fetal as a result of spasm, inflammation, and edema of the larynx and brondii, chemical pneumonitis, and pulmonary edema 
Symptoms of exposure may include burning sensation, coughing, wheezing laryngitis, sholness of breath, headadie, nausea, and vomiting

Cadmium Nitrate and Cadmium: Cadmium nitrate and cadmium may be harmful by inhalation or ingestioa These materials tn^ cause 
irritation to skin, eyes, mucous membranes, and rpper respiratory tract Cadmium and its compounds are hi^y cumulative and re^iratory 
effects from rqreated or prolonged exposire to dusts or fumes may include rhinitis, bronchitis, emphysema, cough, cfy^mea, abncamal lung 
function, obstructive disease, and possible fibatrsis. Ulceration of the nasal septum and yellow discoloration of the teeth may occur. 
Cadmium induced kidnof damage is irreversible and m^ progress after erqxrsure ceases. Occupational exposure to cadmium is implicated 
in a significant increase in the incidence of cancer of the lung and prostate.

Signs and Symptoms of Exposure: Irritation, difBculty breathing burning sensation, and yellow skin discoloration can result fiom contact 
with nitric acid. Stomach pains, vontiting and dizriness are connected with exposure to cadmium and cadmium compounds.

Medical Conditions Generally Aggravated by Exposure: Eye, skin, kidney and respiratory disorders and allergies 
Listed as a Carcinogen/Potential Carcinogen:

In the Natifflial Toxicology Program (NTP) Report on Carcinogens*
In tire hitemational Agency for Research on Cancer (lARC) Monogr^hs** 
By the Occupational Safety and Health Administration (OSHA)

Yes
X

*The NTP classifies cadmium and its compounds as substances that are reasonably .Anticipated to be Human Carcinogens.
**The lARC classifies cadmium and its compounds as Carcinogenic to Humans.

EMERGENCY AND FIRST AH) PROCEDURES:

Skin Contact: Remove contaminated shoes and clothing. Rinse affected area with large amounts of water followed by washing the 
area with soap and water. Watch for cherrtical irritations and treat tiiem accordingly. Obtain medical assistance if necessary.

Eye Contact: Immediately flush eyes, including under the eyelids, with copious amounts of water for at least 15 rrunutes. Obtain 
medical assistance.

Inhalation: If inhaled, move tire victim to fresh air. If breathing is difficult, give oxygen; if the victim is not breathing give artificial 
respiratiorL Obtain medical assistance.

Ingestion: If ingesticai occurs, wash out mouth with water. DO NOT induce vcmuting. Obtain medical assistance immediately.
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Note (Nitric Acid): Wash affected skin areas with 5 % solution of sodium bicarbonate (NaHCOj). If ingested, the risk versus the 
benefit of the passage of a naso-gastric tube is debatable. Activated charcoal is of no value. DO NOT give the exposed person 
bicarbonate to neutralize the material.

Target Organ(s) of Attack: Nitric Acid: Skin, teeth, eyes, and upper respiratory tract 
Cadmium and Cadmium Nitrate: Kidneys and respiratory system

Section vn. Precautions for Safe Handling and Us e

Steps to be Taken in Case Material is Released or Spilled: Notify safety personnel of spills. Surfeces contaminated with spills should 
be covered with soda ash or sodium bicarbonate to neutralize the acid. Place the neutralized mataial into containers suitable for eventual 
disposal, reclamation, or destmction.

Waste Disposal: Follow all federal, state, and local laws governing disposal.

Handling and Storage: Provide general and local explosion proof ventilation systems to maintain airborne concentrations below the TLV. 
Provide approved respiratory apparatus for nonroutine or emergency use. Use an ^proved filter and vapor respirator when the vapor or 

mist concentrations are hi^ Wear gloves and chemical safety glasses where contact with the liquid or high v^r concentrations may occur. 
An eye wash station and washing fecDities should be readily available near handling and use areas. Wash exposed skin areas sevaal times a 

day with soap and w^ water.

Store under normal laboratory conditions in the original container.

Note: Contact lenses pose a special problem; soft lenses may absorb irritants and all lenses concentrate them. DO NOT wear contact 
lenses in the laboratory.

Section VHI. Source Data/Other Comments

Sources; MDL Information Systems, Inc., MSDS Cadmium, December 8,1998.
MDL Information Systems, Inc., MSDS Cadmium Nitrate, December 8,1998.
MDL Information Systems, Inc., MSDS Nitric Acid, March 12,1998.
Substance Safety Data Sheet, Cadmium, 1910.1027 App A. 
http://www.osha-sic.gov/oshastd-data/1910-1027-aDD-a.html.
Merck Index. 11th ed.. 1989.
The Sigma Aldrich Library of Chemical Safety Data. Ed. II. 1988.

Disclaimer: Physical and chemical data contained in this MSDS are provided only for use in assessing the hazardous nature of the material. 
The MSDS was prepared carefully, using current references; however, NIST does not certify the data on the MSDS. The certified values 

fix- this material are given in the NIST Certificate of Analysis.
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^>IGMA-ALDRICH sigma-aldrich.com

Material Safety Data Sheet
Version 4.0 

Revision Date 03/12/2010 
Print Date 05/05/2010

1. PRODUCT AND COMPANY IDENTIFICATION
Product name Carbon disulfide

Product Number 180173
Brand Sigma-Aldrich

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone +18003255832
Fax +18003255052
Emergency Phone # (314) 776-6555

2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards
Flammable liquid, Target Organ Effect, Irritant, Reproductive hazard

Target Organs
Eyes, Nerves., Liver, Kidney, Heart, Cardiovascular system., Male reproductive system.. Female reproductive system. 

GHS Label elements, including precautionary statements 

Pictogram <|x|><|>
Signal word

Hazard statement(s)
H225 
H302 
H315 
H319 
H361 
H372 
H402

Precautionary statement(s) 
P210 
P281
P305 + P351 + P338 

P314

HMIS Classification
Health hazard; 2
Chronic Health Hazard; 
Flammability; 3
Physical hazards; 0

NFPA Rating
Health hazard; 2
Fire; 3
Reactivity Hazard; 0

Danger

Highly flammable liquid and vapour.
Harmful if swallowed.
Causes skin irritation.
Causes serious eye irritation.
Suspected of damaging fertility or the unborn child.
Causes damage to organs through proloinged or repeated exposure if inhaled.
Harmful to aquatic life.

Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
Use personal protective equipment as required.
IF IN EYES; Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.
Get medical advice/attention if you feel unwell.
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Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
May be harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Formula : CS2
Molecular Weight ; 76.14 g/mol

CAS-No. EC-No. Index-No. Concentration

Carbon disulphide
75-15-0 1200-843-6 1006-003-00-3 -

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply water 
from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of water 
may be ineffective. Cool all affected containers with flooding quantities of water.

Specific hazards arising from the chemical
Flash back possible over considerable distance. Container explosion may occur under fire conditions. Vapours may form 
explosive mixture with air. May explode when heated.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to local / national regulations (see section 13).

7. HANDLING AND STORAGE
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Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge. 
Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage. Store in cool place.
Refrigerate before opening.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Carbon
disulphide

75-15-0 TWA 1 ppm 2008-01-01 USA. ACGIH Threshold Limit Values 
(TLV)________________________

Remarks Peripheral Nervous System impairment Substances for which there is a Biological Exposure Index 
or Indices (see BEI® section) Not classifiable as a human carcinogen: Agents which cause concern 
that they could be carcinogenic for humans but which cannot be assessed conclusively because of 
a lack of data. In vitro or animal studies do not provide indications of carcinogenicity which are 
sufficient to classify the agent into one of the other categories. Danger of cutaneous absorption

TWA 31 mg/m3 1994-09-01 USA. ACGIH Threshold Limit Values 
(TLV) _____

Skin contact does contribute to exposure. Not classifiable as a human carcinogen: Agents which 
cause concern that they could be carcinogenic for humans but which cannot be assessed 
conclusively because of a lack of data. In vitro or animal studies do not provide indications of 
carcinogenicity which are sufficient to classify the agent into one of the other categories. 
Substances for which there is a Biological Exposure Index or Indices (see BEI® section) 
Substances for which the TLV is higher than the OSHA Permissible Exposure Limit (PEL) and/or 
the NIOSH Recommended Exposure Limit (REL). See CFR 58(124) :36338-33351, June 30, 1993, 
for revised OSHA PEL.

TWA 4 ppm 
12 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

Skin notation

STEL 12 ppm 
36 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

Skin notation

TWA 20 ppm 2007-01-01 USA. Occupational Exposure Limits 
(OSHA) - Table Z2

Z37.3-1968

CEIL 30 ppm 2007-01-01 USA. Occupational Exposure Limits 
(OSHA) - Table Z2

Z37.3-1968

Peak 100 ppm 2007-01-01 USA. Occupational Exposure Limits 
(OSHA) - Table Z2 ____

Z37.3-1968

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).
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Hand protection 
Handle with gloves.

Eye protection
Face shield and safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 
Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance

Form liquid
Colour colourless
Odour Stench.

Safety data
pH no data available
Melting point 112 °C (234 T)-lit.
Boiling point 46 °C (115°F)-lit.
Flash point -30 °C (-22 T) - closed cup

Ignition temperature 100 °C (212°F)
Lower explosion limit 1.3 %(V)

Upper explosion limit 50 %(V)
Vapour pressure 394.956 hPa (296.241 mmHg) at 20 “C (68 °F)

1,342.711 hPa (1,007.116 mmHg) at 55 °C (131 T)
Density 1.266 g/mLat25°C (77 °F)
Water solubility no data available
Partition coefficient: 
n-octanol/water

log Pow: 2.16

Relative vapour 
density

2.63
- (Air = 1.0)

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.
Possibility of hazardous reactions
Vapours may form explosive mixture with air.

Conditions to avoid 
Heat, flames and sparks.

Materials to avoid
Alkali metals. Zinc, Amines, Azides, Oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides. Sulphur oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity
LD50 Oral - rat -1,200 mg/kg

LC50 Inhalation - rat - 2 h - 25 mg/I 
Sigma-Aldrich -180173 Page 4 of 7



Skin corrosion/irritation 
no data available

Serious eye damage/eye irritation 
no data available

Respiratory or skin sensitization 
no data available

Germ cell mutagenicity
Laboratory experiments have shown mutagenic effects.

Genotoxicity in vivo - Human 
Sister chromatid exchange

Carcinogenicity
lARC:

NTP:

OSHA;

No component of this product present at levels greater than or equal to 0.1 % is identified as probable, 
possible or confirmed human carcinogen by lARC.
No component of this product present at levels greater than or equal to 0.1% is identified as a known or 
anticipated carcinogen by NTP.
No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

Suspected human reproductive toxicant 

May cause reproductive disorders.

Specific target organ toxicity - single exposure (GHS) 
no data available
Specific target organ toxicity - repeated exposure (GHS)
inhalation - Causes damage to organs through prolonged or repeated exposure.

Aspiration hazard 
no data available

Potential health effects
Inhalation 
Ingestion 
Skin 
Eyes

Signs and Symptoms of Exposure 
May cause convulsions.

AdditionaJ Information
RTECS: FF6650000

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if swallowed.
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.

12. ECOLOGICAL INFORMATION 

Toxicity
Toxicity to fish LC50 - other fish -162 mg/I - 96 h
Toxicity to algae Growth inhibition EC50 - Chlorella pyrenoidosa - 21 mg/I - 96 h

Persistence and degradability 
no data available
Bioaccumulative potential t
no data available

Mobility in soil 
no data available
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PBT and vPvB assessment
no data available

Other adverse effects
no data available

13. DISPOSAL CONSIDERATIONS 

Product
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this material 
is highly flammable. Observe all federal, state, and local environmental regulations. Contact a licensed professional 
waste disposal service to dispose of this material.

Contaminated packaging
Dispose of as unused product.

Packing group: I

14. TRANSPORT INFORMATION 

DOT (US)
UN-Number: 1131 Class: 3 (6.1) 
Proper shipping name: Carbon disulfide 
Reportable Quantity (RQ): 100 lbs 
Marine pollutant: No 
Poison Inhalation Hazard: No

IMDG
UN-Number: 1131 Class: 3 (6.1) Packing group: I
Proper shipping name: CARBON DISULPHIDE 
Marine pollutant: No

lATA
UN-Number: 1131 Class: 3 (6.1)
Proper shipping name: Carbon disulphide 
lATA Passenger: Not permitted for transport 
lATA Cargo: Not permitted for transport

EMS-No: F-E, S-D

15. REGULATORY INFORMATION 

OSHA Hazards
Flammable liquid. Target Organ Effect, Irritant, Reproductive hazard 

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components

Carbon disulphide

SARA 313 Components

Carbon disulphide

CAS-No.
75-15-0

CAS-No.
75-15-0

Revision Date 
2007-07-01

Revision Date 
2007-07-01

SARA 311/312 Hazards
Fire Hazard, Acute Health Hazard, Chronic Health Hazard 

Massachusetts Right To Know Components

Carbon disulphide

Pennsylvania Right To Know Components

Carbon disulphide

New Jersey Right To Know Components

Sigma-Aldrich -180173

CAS-No.
75-15-0

CAS-No.
75-15-0

CAS-No.

Revision Date 
2007-07-01

Revision Date 
2007-07-01

Revision Date
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Carbon disulphide 75-15-0

California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. 
California to cause birth defects or other reproductive harm. 75-15-0
Carbon disulphide

2007- 07-01

Revision Date
2008- 06-17

16. OTHER INFORMATION 

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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CARBON TETRACHLORIDE
MSDS Number: C0979 — Effective Date: 12/08/96

1. Product Identification
Synonyms: Tetrachloromethane, carbon tet, carbon chloride 
CAS No.: 56-23-5 
Molecular Weight: 153.84 
Chemical Formula: CC14

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Carbon tetrachloride 56-23-5 99 - '100% Yes

3. Hazards Identification
Emergency Overview

MAY BE FATAL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. 
CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. SUSPECT 
CANCER HAZARD. MAY CAUSE CANCER. Risk of cancer depends on level and 
duration of exposure. AFFECTS CENTRAL NERVOUS SYSTEM, LUNGS, LIVER 
AND KIDNEYS.
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J.T. Baker SAP -T-DATA*^^"^^ Ratings (Provided here for your convenience)

Health Rating: 3 - Severe (Cancer Causing)
Flammability Rating: 0 - None 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Life)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code:
Blue (Health)

Potential Health Effects

Inhalation:
Inhalation has a narcotic effect. Symptoms include headache, dizziness, nausea and 
dullness. Following exposures of high concentrations, victim may become unconscious, and 
if exposure is not terminated, death can result from respiratory failure.

Ingestion:
Abdominal pain, vomiting, diarrhea, visual disturbances, dizziness and unconsciousness can 
occur. Severe gastrointestinal upset progressing to serious kidney and liver damage can 
occur. Death can occur immediately or be delayed for as much as one week.

Skin Contact:
Can be absorbed through skin, with symptoms paralleling ingestion exposure. A dermatitis 
may be produced following long or repeated contact. Skin oils are removed upon contact, 
and the skin becomes red, cracked, and dry.

Eye Contact:
Severe irritant as vapor or liquid. Symptoms of burning and intense irritation occur.

Chronic Exposure:
Affects nervous system. Delayed effects from exposure include damage to the heart, liver 
and kidneys. Repeated or prolonged exposures may cause skin irritation, optic nerve 
damage with possible blindness, and hearing loss. Symptoms of darkened urine and liver 
cirrhosis have been reported.

Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney or 
respiratory function may be more susceptible to the effects of the substance.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
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oxygen. Get medical attention immediately.

Ingestion:
Induce vomiting immediately as directed by medical personnel. Never give anything by 
mouth to an unconscious person. Get medical attention immediately.

Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Get medical attention immediately. Wash clothing before 
reuse. Thoroughly clean shoes before reuse.

Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately.

Note to Physician:
To minimize hepatorenal damage, consider intravenous acetylcysteine. Hyperbaric oxygen 
is also utilized for significant exposures. Dialysis has also been suggested in severe cases. 
Give cardiorespiratory support as indicated and carefully monitor fluid and electrolytes. 
Closely monitor hepatic and renal functions. Avoid epinephrine because of myocardial 
sensitization and potential for inducing ventricular arh3fthymias.

5. Fire Fighting Measures
Fire:
Not considered to be a fire hazard. Under fire conditions, produces hydrochloric acid and 
phosgene.

Explosion:
Not considered to be an explosion hazard.

Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire.

Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode.

6. Accidental Release Measures

7. Handling and Storage
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Keep in a tightly closed container. Protect from physical damage. Store in a cool, dry, 
ventilated area away from sources of heat, moisture and incompatibilities. Wear special 
protective equipment (Sec. 8) for maintenance break-in or where exposures may exceed 
established exposure levels. Wash hands, face, forearms and neck when exiting restricted 
areas. Shower, dispose of outer clothing, change to clean garments at the end of the day. 
Avoid cross-contamination of street clothes. Wash hands before eating and do not eat, 
drink, or smoke in workplace. Containers of this material may be hazardous when empty 
since they retain product residues (vapors, liquid); observe all warnings and precautions 
listed for the product.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
- OSHA Permissible Exposure Limit (PEL): 10 ppm (TWA); ceiling = 25 ppm, maximum 
200 ppm (5-minute maximum peak in any 4 hours); - ACGIH Threshold Limit Value 
(TL"^: 5 ppm (TWA), 10 ppm (STEL), skin; A2 suspected human carcinogen - NIOSH 

Recommended Expoisure Limits (RELs): 2 ppm, 60-minute (STEL).

Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control die emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document. Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined 
hood, or full-facepiece self-contained breathing apparatus.

Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact.

Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties
Appearance:
Clear, colorless liquid.

Odor:
Ether odor.

Solubility:
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Negligible in water.

Specific Gravity:
1.59@20C(68F)

pH:
No information found.

% Volatiles by volume @ 21C (70F): 
100

Boiling Point:
76.8C (171F)

Melting Point:
-23C (-9F)

Vapor Density (Air=l):
5.3

Vapor Pressure (mm Hg):
91 @ 20C (68F)

Evaporation Rate (BuAc=l):
No information found.

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:
May produce carbon monoxide, carbon dioxide, hydrogen chloride and phosgene when 
heated to decomposition.

Hazardous Polymerization:
Will not occur.

Incompatibilities:
Reacts violently with fluorine gas, alkali metals, and aluminum. Incompatible with 
chemically active metals such as sodium, potassium, and magnesium. Will attack some 
forms of plastics, rubber, and coatings.

Conditions to Avoid:
Heat, flames, ignition sources and incompatibles.
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11. Toxicological Information

Oral rat LD50: 2350 mg/kg; skin rat LD50: 5070 mg/kg. Oral rat LD50: 2350 mg/kg; 
Inhalation rat LC50; 8000 ppm/4H; Skin rabbit LD50: >20 gm/kg; Irritation data, rabbit- 
std Draize: skin 4 mg, mild; eye 500 mg/24H, mild. Investigated as a tumorigen, mutagen, 
reproductive effector.

------------- \Cancer Lists\--------------

Ingredient

Carbon tetrachloride (56-23-5)

---- NTP Carcinogen-----
Known Anticipated lARC Category

No Yes

12. Ecological Information
Environmental Fate:
When released into the soil, this material may leach into groundwater. When released into 
the soil, this material is expected to quickly evaporate. When released to water, this material 
is expected to quickly evaporate. This material has an experimentally-determined 
bioconcentration factor (BCF) of less than 100. This material is not expected to 
significantly bioaccumulate. When released into the air, this material is expected to have a 
half-life of greater than 30 days.

Environmental Toxicity:
No information found.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.

14. Transport Information
Not regulated.

15. Regulatory Information
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------------- \Chemical Inventory Status - Part 1\-
Ingredient TSCA EC Japan Australia 

Yes NE* Yes Yes

—Canada—
Korea DSL NDSL Phil.

Carbon tetrachloride (56-23-5)

------------- \Cheitiical Inventory Status - Part 2\--

Ingredient

Carbon tetrachloride (56-23-5) Yes Yes No Yes

*NE - Not Evaluated

------------- \Federal, State & International Regulations - Part 1\------------------------

Ingredient
-SARA
RQ

302-
TPQ List

-SARA 313---------
Chemical Catg

Carbon tetrachloride (56-23-5) No No Yes No

------------- \Federal, State & International Regulations - Part 2\-----------------
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Carbon tetrachloride (56-23-5) U211 No

Chemical Weapons Convention: , No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Pure / Liquid)

Prop 65:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF 
CALIFORNIA TO CAUSE CANCER.

Australian Hazchem Code: 2Z 
Poison Schedule: S7

WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information
Health: 3 Flammability: 0 Reactivity: 0 

Label Hazard Warning:
DANGER! MAY BE FATAL IF SWALLOWED, INHALED OR ABSORBED 
THROUGH SKIN. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY 
TRACT. SUSPECT CANCER HAZARD. MAY CAUSE CANCER. Risk of cancer 
depends on level and duration of exposure. AFFECTS CENTRAL NERVOUS SYSTEM, 
LUNGS, LIVER AND KIDNEYS.
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Label Precautions:
Do not breathe vapor or mist. Do not get in eyes, on skin, or on clothing. Keep container 
closed. Use only with adequate ventilation. Wash thoroughly after handling.

Label First Aid:
If swallowed, induce vomiting immediately as directed by medical personnel. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of contact, 
immediately flush eyes or skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Wash clothing before reuse. Get medical attention 
immediately.

Product Use:
Laboratory Reagent

Revision Information:
New 16 section MSDS format, all sections have been revised.

UcH: ***>|:«N<**4c**:|c**>|:**>|:i|c3|:*****>|: 4: :|c Me ******’K«M:***M< ********4: ***«*!|:*4! ***«**«***

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.
4;Mc4*4:4:Mc*4:4c4:4:4!4:4:**4:*4:4<444:4M<Mc>|:4:4:4:4:*McM<4:M<4c4:*4:4:4:*Mc4:4:4c4:4:4:*4c4:44McMcM<4:4c4:M"I<*4:4:Mc4!4:M<4:4:McM<4<4:4:Mc
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1. PRODUCT AND COMPANY IDENTIFICATION

Product name 

Chemical fonnula 

Synonyms

Product Use Description 

Company

Telephone

Emergency telephone number

Chlorine trifluoride 

CIF3

Chlorine trifluoride, Chlorine fluoride, Chlorotrifluoride, Trifluorochlorine

General Industrial

Air Products and Chemicals,lnc 
7201 Hamilton Blvd.
Allentown, PA 18195-1501

1-800-345-3148 Chemicals
1-800-752-1597 Gases and Electronic Chemicals

800-523-9374 USA 
01-610-481-7711 International

2. COMPOSITION/INFORMATION ON INGREDIENTS

Components CAS Number Concentration
(Volume)

Chlorine trifluoride 7790-91-2 100 %

Concentration is nominal. For the exact product composition, please refer to Air Products technical 
specifications.

3. HAZARDS IDENTIFICATION 

Emergency Overview
Can cause severe bums if inhaled or upon skin contact.
Vigorously accelerates combustion.
May react violently with combustible materials.
Keep oil, grease, and combustibles away.
Do not breathe gas.
Compressed liquefied gas.

Potential Health Effects 

Inhalation

Eye contact 

Skin contact

May be fatal if inhaled. If inhaled, remove to fresh air.

Causes severe eye bums. May cause eye irritation. May cause permanent eye 
injury. May cause blindness.

Causes severe bums which may not be immediately painful or visible. Potential 
for hydrogen fluoride formation exists, which may cause additional tissue 
destruction and possibly a systemic reaction that can be fatal. Causes skin 
irritation. Causes skin bums. Contact with liquid may cause cold bums/frost

1/10
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bite.

Ingestion Causes severe digestive tract burns. May be fatal if swallowed. Systemic 
effects may occur and can be fatal.

Chronic Health Hazard Chronic fluoride exposure may cause bone or joint changes in humans 
(fluorosis).

Exposure Guidelines
Primary Routes of Entry Inhalation

Target Organs Lungs.
Kidney.
Liver.
Heart.
Teeth and bone.

Aggravated Medical Condition
Acute or chronic respiratory conditions.

Environmental Effects
Dangerous for the environment.

4. FIRST AID MEASURES

General advice If additional information is needed call the Air Products Emergency Number or 
consult the Air Products Safetygram 29:Treatment Protocol for Hydrofluoric
Acid Burns, available on our web site at
http//www.airproducts.com/productstewardship/. Prompt medical attention is 
required in all cases of overexposure. The potential for hydrogen fluoride 
formation exists with every exposure, therefore its toxicity must also be 
considered. Remove victim to uncontaminated area wearing self contained 
breathing apparatus. Keep victim vvarm and rested. Call a doctor. Apply aTtificial 
respiration if breathing stopped.

Eye contact Seek medical treatment immediately. Irrigate eye intermittently for 20 minutes 
with an aqueous calcium gluconate 1% solution, if available. In the case of 
contact with eyes, rinse immediately with plenty of water and seek medical 
advice. Keep eye wide open while rinsing.

Skin contact A physician should be consulted for all exposures. Alternative treatment is to 
soak the affected areas in an iced 0.13% water solution (1:750) of Zephiran® 
chloride (benzalkonium chloride solution, NF). Use ice cubes, not shaved ice, 
to prevent frostbite. If soaking is impractical, soaks or compresses may be 
used. (Do not us Zephiran® for bums of the eye.) Burns covering an area 
greater than eight square inches require immediate treatment by a physician. If 
immersion is impractical, soaked compresses of the same solution should be 
applied to the area. Immersion or compresses must be used continuously for 
two hours. With gloved hand apply 2.5% calcium gluconate gel to the burn 
area. Bums covering an area greater than fifty-two square centimeters (8 
square inches) require immediate treatment by a medical doctor. Remove 
contaminated clothing. Immediate medical treatment is necessary as untreated

Air Products and Chemicals,Inc
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Ingestion

Inhalation

wounds from corrosion of the skin heal slowly and badly. Flush with copious 
amounts of water until treatment is available. Remove contaminated clothing. 
Drench affected area with water for at least 15 minutes

Ingestion is not considered a potential route of exposure.

As soon as possible give 2.5% to 3% calcium gluconate solution by nebulizer. 
Move to fresh air. In case of shortness of breath, give oxygen. If breathing has 
stopped or is labored, give assisted respirations. Supplemental oxygen may be 
indicated. If the heart has stopped, trained personnel should begin 
cardiopulmonary resuscitation immediately. Mouth to mouth resuscitation is not 
recommended. If unconscious place in recovery position and seek medical 
advice. Consult a doctor.

Notes to physician 

Treatment This advice is provided to the attending physician because of the specific 
properties of hydrogen fluoride and hydrofluoric acid. All cases of ingestion and 
airway exposure, and skin bums with hydrofluoric acid >20% should be 
regarded as potentially fatal. Patients who have burns and pain within minutes 
of exposure can be assumed to have been exposed to concentrated acid and 
are at risk ofrapid clinical deterioration and death. Burns can be accompanied 
by absorption of fluoride through the skin with sequestration of circulating 
calcium leading to hypocalcemia and hyperkalemia from the release of cell 
contents. Fatal cardiac dysrhythmias may ensue. A person who has HF bums 
greater than 25 square inches or who has been burned with concentrated HF 
should be admitted immediately to an intensive care unit and carefully 
monitored by EKG for 24 to 48 hours. Blood sampling should be taken to 
monitor circulating fluoride, potassium and calcium levels. Hemodialysis may 
be necessary for fluoride removal and correction of hyperkalemia. HF inhaled 
in high concentrations may cause acute inflammation and edema of the airway 
and acute pulmonary edema. Anyone who has been exposed to HF gas or 
mists and experiences respiratory irritation should be admitted to and 
monitored in an intensive care unit. In some cases, If the eyes are exposed to 
HF, it may penetrate to internal structures resulting in irreversible damage. HF 
skin burns are usually accompanied by severe, throbbing pain, which is thought 
to be due to irritation of nerve endings by increased levels of potassium ions 
entering the extracellular space to compensate for the reduced levels of 
calcium ions, which have been bound to the fluoride. RELIEF OF PAIN IS AN 
IMPORTANT GUIDE TO THE SUCCESS OF TREATMENT.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media : None.

Extinguishing media which 
must not be used for safety 
reasons
Specific hazards

Most common media will react with product and will not extinguish the fire.

Upon exposure to intense heat or flame, cylinder will vent rapidly and or rapture 
violently. Oxidant. Strongly supports combustion. May react violently with 
combustible materials. Some materials which are noncombustible in air may 
bum in the presence of an oxidizer. Use of water may result in the formation of 
very toxic aqueous solutions. Move away from container and cool with water 
from a protected position. Keep adjacent cylinders cool by spraying with large

Air Products and Chemicals, Inc
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Special protective equipment 
for fire-fighters

amounts of water until the fire burns itself out. Keep containers and 
surroundings cool with water spray. Do not allow run-off from fire fighting to 
enter drains or water courses. Gas is heavier than air and may coliect in iow 
areas or travel along the ground where there may be an ignition source 
present.

Use self-contained breathing apparatus and chemically protective clothing.

6. ACCIDENTAL RELEASE MEASURES

Personai precautions

Environmental precautions

Methods for cleaning up

Additional advice

Liquid releases shouid be isolated and ventilated with no entry permitted to 
release area. Evacuate personnel to safe areas. Use self-contained breathing 
apparatus or positive pressure air line with mask and escape pack in areas 
where concentration is unknown or above the exposure limits. Wear self- 
contained breathing apparatus when entering area unless atmosphere is 
proved to be safe. Use chemically protective clothing. Ventilate the area.

Should not be released into the environment. Prevent further leakage or 
spillage if safe to do so. Prevent from entering sewers, basements and 
workpits, or any place where its accumulation can be dangerous.

Contact Air Products’ Emergency Response Center for advice. Do not attempt 
to neutralize product. Ventilate the area. Approach suspected leak areas with 
caution.

Danger: Releases of liquid chlorine trifluoride pose an extremely dangerous 
situation. It will react violently with most materials it contacts, including asphalt 
and water. Evacuate area and do not approach spilled product. Do not attempt 
to neutralize product. Call the Air Products’ Emergency Number for assistance. 
If possible, stop flow of product. Increase ventilation to the release area and 
monitor concentrations. If leak is from cylinder or cylinder valve, call the Air 
Products emergency telephone number. If the leak Is in the user’s system, 
close the cylinder valve, safely vent the pressure, and purge with an inert gas 
before attempting repairs.

7. HANDLING AND STORAGE 

Handling
Carbon steel, stainless steel or copper are suitable materials of construction. Any equipment that uses this 
product must be first thoroughly cleaned, rinsed with solvent, and dried. The equipment should then be treated 
(passivated) with increasing concentrations and/or pressures of fluorine as a final cleaning process. This 
treatment or passivation process, will allow the fluorine to react with and eliminate any impurities without ignition 
of equipment and will impart a protective fluoride surface layer. (Contact your supplier for proper passivation 
procedures.) Monel and nickel are preferred materials for high temperature applications. Systems for handling 
chlorine trifluoride must be of compatible materials that have been rigorously cleaned for oxidizer service, dried, 
and passivated with fluorine or gradual introduction of CIF3 to form a protective fluoride layer. Further 
information on this product can be found on our web site at http//www.airproducts.com/productstewardship/ or 
by contacting supplier. Lead or nickel are the preferred gasket materials. Use behind barricades with remote 
extensions on valves or regulators. Cylinder valves should be operated remotely either by using an automatic 
remote valve actuator or valve handle extensions that passthrough a suitable (e.g. steel) barricade to protect the 
operator. Due to the low vapor pressure of chlorine trifluoride at normal temperatures, the use of a pressure
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reducing regulator is normally not necessary. A control valve that is made of monel or other suitable alloy may 
be used in its place. WARNING: It is extremely important that the precautions and procedures listed below are 
understood and implemented. Failure to do so can result in a violent, catastrophic failure of the operating 
system. Chlorine trifluoride must not be allowed to liquefy in process systems intended for vapor phase use. To 
assure this will not occur, ail system components and lines must be kept warmer than the source cylinder. 
Inexperienced or first time users of this product should contact Air Products to arrange for proper training. 
Systems that contain moisture may form hydrofluoric acid. To initially limit the amount of gas in the system 
introduce it in steps by opening and closing the valves in succession. Protect cylinders from physical damage; 
do not drag, roll, slide or drop. Do not allow storage area temperature to exceed 50°C (122°F). Only 
experienced and properly instructed persons should handle compressed gases. Before using the product, 
determine its identity by reading the label. Know and understand the properties and hazards of the product 
before use. When doubt exists as to the correct handling procedure for a particular gas, contact the supplier. Do 
not remove or deface labels provided by the supplier for the identification of the cylinder contents. When moving 
cylinders, even for short distances, use a cart (trolley, hand truck, etc.) designed to transport cylinders. Leave 
valve protection caps in place until the container has been secured against either a wall or bench or placed in a 
container stand and is ready for use. Use an adjustable strap wrench to remove over-tight or rusted caps.
Before connecting the container, check the complete gas system for suitability, particularly for pressure rating 
and materials. Before connecting the container for use, ensure that back feed from the system into the container 
is prevented. Ensure the complete gas system is compatible for pressure rating and materiais of construction. 
Ensure the complete gas system has been checked for leaks before use. Employ suitable pressure regulating 
devices on all containers when the gas is being emitted to systems with lower pressure rating than that of the 
container. Never insert an object (e.g. wrench, screwdriver, pry bar, etc.) into valve cap openings. Doing so may 
damage valve, causing a leak to occur. Open valve slowly. If user experiences any difficulty operating cylinder 
valve discontinue use and contact supplier. Close container valve after each use and when empty, even if still 
connected to equipment. Never attempt to repair or modify container valves or safety relief devices. Damaged 
valves should be reported immediately to the supplier. Close valve after each use and when empty. Replace 
outlet caps or plugs and container caps as soon as container is disconnected from equipment. Do not subject 
containers to abnormal mechanical shocks which may cause damage to their valve or safety devices. Never 
attempt to lift a cylinder by its valve protection cap or guard. Do not use containers as rollers or supports or for 
any other purpose than to contain the gas as supplied. Never strike an arc on a compressed gas cylinder or 
make a cylinder a part of an electrical circuit. Keep container valve outlets clean and free from contaminates 
particularly oil and water. Do not smoke while handling product or cylinders. Never re-compress a gas or a gas 
mixture without first consulting the supplier. Never attempt to transfer gases from one cylinder/container to 
another. Always use backflow protective device in piping. Purge system with dry inert gas (e.g. helium or 
nitrogen) before gas is introduced and when system is placed out of service. Avoid suckback of water, acid and 
alkalis. Installation of a cross purge assembly between the cylinder and the regulator is recommended. When 
returning cylinder install valve outlet cap or plug leak tight. Never permit oil, grease, or other readily combustible 
substances to come into contact with valves or containers containing oxygen or other oxidants. Do not use 
rapidly opening valves (e.g. ball valves). Open valve slowly to avoid pressure shock. Never pressurize the entire 
system at once. Use only with equipment cleaned for oxygen service and rated for cylinder pressure. Never use 
direct flame or electrical heating devices to raise the pressure of a container. Containers should not be 
subjected to temperatures above 50°C (122°F). Prolonged periods of cold temperature below -30°C (-20°F) 
should be avoided. Never attempt to increase liquid withdrawal rate by pressurizing the container without first 
checking with the supplier. Never permit liquefied gas to become trapped in parts of the system as this may 
result in hydraulic rupture.

Storage
Containers should be stored in the vertical position and properly secured to prevent toppling. The container 
valves should be tightly closed and where appropriate valve outlets should be capped or plugged. Container 
valve guards or caps should be in place. Full containers should be stored so that oldest stock is used first. Keep 
containers tightly closed in a cool, well-ventilated place. Stored containers should be periodically checked for 
general condition and leakage. Observe all regulations and local requirements regarding storage of containers. 
Local codes may have special requirements for toxic gas storage. Protect containers stored in the open against 
rusting and extremes of weather. Containers should not be stored in conditions likely to encourage corrosion.
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Containers should be stored in a purpose build compound which should be well ventilated, preferably in the 
open air. Keep container tightly closed in a dry and well-ventiiated piace. Store containers in location free from 
fire risk and away from sources of heat and ignition. Full and empty cylinders should be segregated. Do not 
allow storage temperature to exceed 50°C (122°F). Display "No Smoking or Open Flames" signs in the storage 
areas. Return empty containers in a timely manner. Flammable storage areas should be separated from oxygen 
and other oxidizers by a minimum distance of 20 ft. (6.1 m.) or by a barrier of non-combustible material at least 5 
ft. (1.5 m.) high, having a fire resistance rating of at least 1/2 hour.

Technical measures/Precautions
Containers should be segregated in the storage area according to the various categories (e.g. flammable, toxic, 
etc.) and in accordance with local regulations. Keep away from combustible material. Where necessary 
containers containing oxygen and oxidants should be separated from flammable gases by a fire resistant 
partition. Segregate from flammable gases and other flammable materials in store.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 

Engineering measures
Provide natural or explosion-proof ventilation adequate to ensure concentrations are kept below exposure limits.

Personal protective equipment
Respiratory protection

Hand protection

Eye protection

Skin and body protection

Special instructions for 
protection and hygiene

Exposure limit(s)

Use self-contained breathing apparatus or positive pressure air line with mask 
• and escape pack in areas where concentration is unknown or above the 
exposure iimits. Users of breathing apparatus must be trained.

Inner gloves of smooth leather and outer gloves of 17 mil nitrile.
Sturdy work gloves are recommended for handling cylinders.
The breakthrough time of the selected glove(s) must be greater than the 
intended use period.

Polycarbonate full faceshield over safety glasses when connecting, 
disconnecting or opening cylinders.
Safety glasses recommended when handling cyiinders.
A full faceshield should be worn in addition to safety glasses when connecting, 
disconnecting or opening cylinders.

Direct contact with high concentrations of this product can react with and may 
ignite most materials used for personal protective equipment.
PVC splash suit and double gloves (smooth leather inner, 17 mil nitrile outer) 
when connecting, disconnecting or opening cylinders.
Emergency Situation: Totally encapsulating chemical protective suit with only 
natural fiber clothing worn underneath. Inner gloves of smooth leather and 
outer gloves of 17 mil nitrile.
Safety shoes are recommended when handling cylinders.

Ensure adequate ventilation, especially in confined areas. Provide good 
ventilation and/or local exhaust to prevent accumulation of concentrations 
above exposure limits. Gloves must be clean and free of oil and grease.

Air Products and Chemicals,Inc
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Chiorine trifluoride Ceiling Limit Value: ACGIH 0.1 ppm -
Chlorine trifluoride Ceiling Limit Value and Time Period (if 

specified): NIOSH
0.1 ppm 0.4 mg/m3

Chlorine trifluoride Ceiling Limit Value: OSHA Z1 0.1 ppm 0.4 mg/m3
Chlorine trifluoride Time Weighted Average (TWA): OSHA Z2 - 2.5 mg/m3
Chlorine trifluoride Ceiling Limit Value: OSHA Z1A 0.1 ppm 0.4 mg/m3
Chlorine trifluoride Ceiling Limit Value: US CA OEL 0.1 ppm 0.4 mg/m3

9. PHYSICAL AND CHEMICAL PROPERTIES

Form : Liquefied gas.

Color : Gives off white fumes in moist air

Odor : Pungent.

Molecular Weight : 92.45 g/mol

Relative vapor density : 3.192 (air = 1)

Relative density : 1.9 (water = 1)

Vapor pressure : 21.75 psia (1.50 bar) at 20 °C

Density : 0.243 Ib/ft3 (0.0039 g/cm3) at 70 °F (21 °C) 
Note: (as vapor)

Specific Volume : 4.09 ft3/lb (0.2553 m3/kg) at 70 °F (21 X)

Boiling point/range : 53°F(11.7°C)

Critical temperature : 345°F(174°C)

Melting point/range : -105 °F (-76.3 °C)

Autoignition temperature : Not applicable.

Water solubility Hydrolyses.
Reacts violently with water.

10. STABILITY AND REACTIVITY

Stability

Materials to avoid

Stable under normal conditions.

Water.
Brass.
Viton, Buna-N or Neoprene elastomers.
Avoid oil, grease and all other combustible materials. 
Organic materials.
Flammable materials.

Air Products and Chemicals, Inc
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Hazardous decomposition 
products
Hazardous reactions

Hydrogen fluoride.

Wili react with water to form hydrogen fluoride, and chioro-oxy fluorides.

11. TOXICOLOGICAL INFORMATION

Acute Health Hazard 

Ingestion

Inhalation

No data is available on the product itself.

LC50 (1 h): 299 ppm 
Species: Rat.

Skin.

Chronic Health Hazard

: No data is available on the product itself.

The potential for hydrogen fluoride formation exists with every exposure; therefore, its toxicity must also be 
considered. Animals exposed to hydrogen fluoride have exhibited kidney, lung, heart and liver damage. Direct 
toxicity of this material may be accompanied by fluoride absorption and systemic depletion of calcium ion, an 
essential electrolyte. Chronic exposure may cause abnormal calcification in the bone structure (fluorosis) due to low 
level systemic absorption offluoride. Fluoride toxicity from acute inhalation exposure to this product is unlikely due to 
the noxious and corrosive nature of this gas. Death from respiratory tract damage would likely occur before 
significant amounts offluoride are absorbed.

12. ECOLOGICAL INFORMATION

Ecotoxicity effects 

Aquatic toxicity : May cause pH changes in aqueous ecological systems.May cause pH changes 
in aqueous ecological systems.

Toxicity to other organisms : No data available.

Persistence and degradability
Mobility : No data available.

Bioaccumulation : No data is available on the product itself.

Further information 

Toxic to aquatic organisms.

13. DISPOSAL CONSIDERATIONS

Waste from residues / unused 
products

The flow rate of the gas must be controlled to prevent overheating the disposal 
unit. Do not use water. Do not attempt to dispose of product in liquid phase. A 
five to fifteen percent (by weight in water) solution of potassium hydroxide is a 
common liquid scrubbing medium. Do not attempt to dispose of residual or 
unused quantities. Small quantities may be disposed by slowly flowing gas in to 
a caustic liquid or solid scrubber. Soda lime, a sodium hydroxide-calcium oxide

8/10
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Contaminated packaging

mixture, or calcium carbonate are suitable solid scrubber media. Do not use 
activated carbon or charcoal as a disposal media. Doing so may cause an 
explosive reaction. In accordance with local and national regulations. 
Return unused product in orginal cylinder to supplier. Contact supplier if 
guidance is required. Must not be discharged to atmosphere.

: Return cylinder to supplier.

14. TRANSPORT INFORMATION

CFR
Proper shipping name
Class
UN/ID No.

Chlorine trifluoride 
2.3 (5.1,8) 
UN1749

lATA
Proper shipping name 
UN/ID No.

Chlorine trifluoride 
UN1749

IMDG
Proper shipping name
Class
UN/ID No.

CHLORINE TRIFLUORIDE 
2.3 (5.1,8)
UNI 749

CTO
Proper shipping name
Class
UN/ID No.

CHLORINE TRIFLUORIDE 
2.3 (5.1,8)
UN 1749

Further Information
Avoid transport on vehicles where the load space is not separated from the driver’s compartment. Ensure vehicle 
driver is aware of the potential hazards of the load and knows what to do in the event of an accident or an 
emergency.

15. REGULATORY INFORMATION

OSHA Hazard Communication Standard (29 CFR 1910.1200) Hazard Class(es) 
Highly Toxic. Oxidizer. Corrosive. Compressed Gas.

Country Regulatory list Notification
USA TSCA Included on Inventory.
EU EINECS Included on Inventory.
Canada DSL Not on Inventory.
Australia AlCS Not on Inventory.
Japan ENCS Included on Inventory.
South Korea ECL Included on Inventory.
Philippines PICCS Included pn Inventory.
China SEPA Included on Inventory.

Air Products and Chemicals,Inc
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Print Date 12/17/2006

EPA SARA Title III Section 312 (40 CFR 370) Hazard Classification: , 
Acute Health Hazard Chronic Health Hazard

Fire Hazard. Sudden Release of Pressure Hazard. Reactivity Hazard.

US. California Safe Drinking Water & Toxic Enforcement Act (Proposition 65)
This product does not contain any chemicals known to State of California to cause cancer, birth defects or any other 
harm.

16. OTHER INFORMATION

NFPA Rating
Health
Fire
Instability
Special

4
0
3
W

HMIS Rating
Health 
Flammability 
Physical hazard

Prepared by

3
0
3

Air Products and Chemicals, Inc. Global EH&S Product Safety Department

For additional information, please visit our Product Stewardship web site at 
http://www.airproducts.com/productstewardship/

10/10
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SIGMA-ALDRICH
Material Safety Data Sheet

Version 4.0 
Revision Date 03/14/2010 

Print Date 03/30/2010

1. PRODUCT AND COMPANY IDENTIFICATION
Product name : Chlorobenzene

Product Number : 284513
Brand : Sigma-Aldrich

Company : Sigma-Aldrich Canada, Ltd
2149 Winston Park Drive
OAKVILLE ON L6H6J8
CANADA

Telephone : +19058299500
Fax : +19058299292
Emergency Phone # : 800-424-9300

2. ha2:ards identification
Emergency Overview

Target Organs
Liver, Kidney, Central nervous system. Thymus., Spleen., Bone mamow. Lungs, Testes.
WHMIS Classification

B2 Flammable liquid Flammable liquid
GHS Label elements, including precautionary statements
Pictogram <M>
Signal word Warning

Hazard statement(s)
H226 Rammable liquid and vapour.
H302 + H332 Harmful if swallowed or if inhaled.
H401 Toxic to aquatic life.
Precautionary none
statement(s)

HMIS Classification
Health hazard: 1
Chronic Health Hazard: *
Flammability: 3
Physical hazards: 0

Potential Health Effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin May be harmfiji if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.
Ingestion Harmful if swallowed.

3. COMPOSmON/INFORMATlON ON INGREDIENTS 
Formula : C0H5CI
Molecular Weight 112.56 g/mol

CAS-No. EC-No. Index-No. I Concentration
SIgtna-AWrich-284513 Page 1 of 6



Chlorobenzene
108-90-7 1203-628-5 602-033-00-1

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.
If inhaled
If breathed in, move person into fresh air. If not breathing give artificiai respiration Consult a physician.
In case of skin contact
Wash off with soap and plenty of water. Consult a physician.
In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.
If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply water 
from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of water 
may be ineffective. Cool all affected containers with flooding quantities of water.
Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.
Further Information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Beware of vapours accumulating to form explosive concentrations. Vapours can accumulate in low 
areas.
Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment 
must be avoided.
Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to local / national regulations (see section 13). Keep in 
suitable, closed containers for disposal.

7. hfANDLING AND STORAGE
Precautions for safe handling 
Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge. 
Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage. Store in cool place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Components with workplace control parameters

I Components | CAS-No. | Value | Control TUpdate I Basis

Slgma-Aldrich-284513 Page 2 of 6



parameters
Chlorobenzene 108-90-7 TWA 10 ppm 2006-11-29 Canada. British Columbia OEL

TWAE
V

10 ppm 2005-12-17 Canada. Ontario OELs

TWA 10 ppm 
46 mg/m3

2007-01-01 Canada. Alberta, Occupational Health 
and Safety Code (table 2: OEL)

TWAE
V

50 ppm 
230 mg/m3

2006-12-29 Canada. Quebec OELs

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).
Hand protection 
Handle with gloves.

Eye protection
Face shield and safety glasses
Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 
Hygiene measures
Handle in accordance wth good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance

Form liquid, clear
Colour colourless

Safety data
pH no data available
Melting point -45 *C (-49 °F) - lit.
Boiling point 132 °C (270 °F) - lit
Flash point 27.0 °C (80.6 °F) - closed cup
Ignition temperature 637 “C (1,179 °F)
Lower explosion limit 1.3 %(V)
Upper explosion limit 7.1 %(V)
Vapour pressure 15.7 hPa (11.8 mmHg) at 25.0 °C (77.0 °F)
Density I.106g/cm3at25 "C (77 °F)
Water solubility no data available
Partition coefficient: 
n-octanolAwater

log Pow: 2.89

10. STABIUTY AND REACTIVITY 
Chemical stability
Stable under recommended storage conditions.

Sigma-Aldrich • 284513 Page 3 of 6



Possibility of hazardous reactions 
Vapours may form explosive mixture with air.
Conditions to avoid 
Heat, flames and sparks.
Materials to avoid 
Strong oxidizing agents
Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas

11. TOXICOLOGICAL INFORMATION 
Acute toxicity
LC50 Inhalation - rat - 2965 ppm
Skin corrosion/irritation 
no data available
Serious eye damage/eye irritation 
no data available
Respiratory or skin sensitization 
no data available
Germ cell mutagenicity

no data available 
Carcinogenicity
This product is or contains a component that is not classifiable as to its carcinogenicity based on its lARC, ACGIH, NTP, 
or EPA classification.

lARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confirmed human carcinogen by lARC.

Reproductive toxicity 

no data available
Specific target organ toxicity - single exposure (GHS) 
no data available
Specific target organ toxicity - repeated exposure (GHS) 
no data available
Aspiration hazard 
no data available
Potential health effects

Inhalation
Ingestion
Skin
Eyes

May be harmful if inhaled. May cause respiratory tract irritation. 
Harmful if swallowed.
May be harmful if absorbed through skin. May cause skin irritation. 
May cause eye irritation.

Signs and Symptoms of Exposure
Incoordination., To the best of our knowledge, the chemical, physical, and toxicological properties have not been 
thoroughly investigated.
Additional Information 
RTECS: CZ0175000

12. ECOLOGICAL INFORMATION 
Toxicity

Toxicily to fish LC100 - Leuciscus idus (Golden orfe) - 0.03 - 28 mg/1 - 48.0 h
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Toxicity to daphnia 
and other aquatic 
invertebrates.

LC50 - Cyprinodon variegatus (sheepshead minnow) -10 mg/I - 96.0 h 
LC50 - Lepomis macrochirus (Bluegiil) - 4.5 - 7.4 mg/I - 76.0 h 
NOEC - Cyprinodon variegatus (sheepshead minnow) - 6.2 mg/I - 96.0 h 
EC50 - Daphnia magna (Water flea) - 4.30 -16.00 mg/I - 24 h

EC50 - No information available. - 7.60 mg/I - 24 h 
NOEC - Daphnia magna (Water flea) -<1.4 mg/I -lid 
LC50 - Daphnia magna (Water flea) -10.7 mg/I - 48 h 

Toxicity to algae EC50 - No information available. - 235.00 mg/1 - 48 h
EC50 - Pseudokirchnerlella subcapitata (green algae) -12.50 mg/1 - 96 h 

Persistence and degradability 
Bioaccumulative potential

Bioaccumulation Leuciscus idus (Golden orfe) - 3 d 
Bioconcentration factor (BCF); 75

Mobility in soil 
no data available
PBT and vPvB assessment 
no data available
Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.
Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

13. DISPOSAL CONSIDERATIONS 
Product
Bum in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this material 
is highly flammable. This combustible material may be burned in a chemical incinerator equipped with an afterburner 
and scrubber. Observe all federal, state, and local environmental regulations. Contact a licensed professional waste 
disposal service to dispose of this material.
Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION 
DOT (US)
UN-Numben 1134 Class; 3 
Proper shipping name: Chlorobenzene 
Reportable Quantity (RQ); 100 lbs 
Marine pollutant; No 
Poison Inhalation Hazard; No

IMDG
UN-Number. 1134 Class: 3 
Proper shipping name; CHLOROBENZENE 
Marine pollutant: No

lATA
UN-Numben 1134 Class: 3 
Proper shipping name: Chlorobenzene

Packing group: 111

Packing group: III

Packing group; III

EMS-No: F-E, S-D

15. REGULATORY INFORMATION
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DSL Status
All components of this product are on the Canadian DSL list.
WHMiS Classification

B2 Flammable liquid Flammable liquid

16. OTHER INFORMATION 
Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for Internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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CHLOROFORM

MSDS Number: C2915 ***** Effective Date: 05/04/07 ***** Supercedes: 09/17/04
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CHLOROFORM

1. Product Identification
Synonyms: Trichloromethane; Methyl trichloride; Methane trichloride
CAS No.; 67-66-3
Molecular Weight: 119.38
Chemical Formula: CHC13
Product Codes:
IT. Baker; 9174, 9175, 9180, 9181, 9182, 9183, 9184, 9186, 9187, 9257 
Mallinckrodt: 1473, 2175, 4432, 4434, 4439, 4440, 4441, 4443, 4444, H407, V551

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Chloroform 
Ethyl Alcohol

67-66-3
64-17-5

98 - 100% 
0-1%

Yes
Yes

3. Hazards Identification
Emergency Overview

DANGER! MAY BE FATAL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. 
CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. MAY AFFECT CENTRAL 
NERVOUS SYSTEM, CARDIOVASCULAR SYSTEM, LIVER AND KIDNEYS. SUSPECT CANCER 
HAZARD. MAY CAUSE CANCER. Risk of cancer depends on level and duration of exposure.

http://www.jtbaker.com/msds/englishhtml/c2915.htm (1 of 7) [4/2/2008 5:59:47 PM]



CHLOROFORM

SAT-T'DATA(t™) Ratings (Provided here for your convenience)

Health Rating: 3 - Severe (Poison)
Flammability Rating: 1 - Slight 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Life)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue (Health)

Potential Health Effects

Inhalation:
Acts as a relatively potent anesthetic. Irritates respiratory tract and causes central nervous system effects, 
including headache, drowsiness, dizziness. Exposure to higher concentrations may result in unconsciousness and 
even death. May cause hver injiuy and blood disorders. Prolonged exposure may lead to death due to irregular 
heart beat and kidney and liver disorders.
Ingestion:
Causes severe burning in mouth and throat, pain in the chest and vomiting. Large quantities may cause symptoms 
similar to inhalation.
Skin Contact:
Causes skin irritation resulting in redness and pain. Removes natural oils. May be absorbed through skin.
Eye Contact:
Vapors causes pain and irritation to eyes. Splashes may cause severe irritation and possible eye damage.
Chronic Exposure:
Prolonged or repeated exposure to vapors may cause damage to the nervous system, the heart and the liver and 
kidneys. Contact with liquid has defatting effect and may cause chronic irritation of skin with cracking and 
drying, and corresponding dermatitis. Chloroform is a suspected human carcinogen.
Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye problems, or impaired Uver, kidney or respiratory function may be 
more susceptible to the effects of the substance.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical 
attention.
Ingestion:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. Get medical attention immediately.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Get medical attention immediately. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, hfting lower and upper eyelids occasionally. 
Get medical attention immediately.

Note to Physician:
Because kidney and liver effects may be delayed, keep victim rmder observation for 24 to 48 hr. Administration of 
fluids may help to prevent kidney failure. Obtain blood glucose, urinalysis, liver function tests, chest x-ray, and 
monitor cardiac function and fluid/electrolyte status. Monitor liver and kidney function for 4 to 5 days after
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CHLOROFORM

exposure. Disulfiram, its metabolites, and a high carbohydrate diet appear to protect somewhat against chloroform 
toxicity. Do not give adrenalin! Tests may show increased bilirubin, ketosis, lowered blood prothombin, and 
fibrogen.

5. Fire Fighting Measures
Fire:
Slight fire hazard when exposed to high heat; otherwise, practically not flammable.
Explosion:
Sealed containers may rupture when heated.
Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with 
full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Isolate 
hazard area. Keep unnecessary and xmprotected personnel fi"om entering. Contain and recover liquid when 
possible. Collect liquid in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, 
earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush 
to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of 
reportable quantities. The toll fi'ee number for the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage
Keep in a tightly closed light-resistant container, stored in a cool, dry, ventilated area. Protect against physical 
damage. Isolate fi-om incompatible substances. Wear special protective equipment (Sec. 8) for maintenance 
break-in or where exposures may exceed established exposure levels. Wash hands, face, forearms and neck when 
exiting restricted areas. Shower, dispose of outer clothing, change to clean garments at the end of the day. Avoid 
cross-contamination of street clothes. Wash hands before eating and do not eat, drink, or smoke in workplace. 
Containers of this material may be hazardous when empty since they retain product residues (vapors, hquid); 
observe all warnings and precautions listed for the product. Chloroform odor threshold: 250 mg/m3. The odor 
threshold only serves as a warning of exposure; not smelling it does not mean you are not being exposed.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
Chloroform:
-OSHA Permissible Exposme Limit (PEL):
50 ppm (TWA) Ceiling
-ACGIH Threshold Limit Value (TLV):
10 ppm (TWA), Listed as A3 animal carcinogen
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne
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CHLOROFORM
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the 
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH 
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied air, full-facepiece 
respirator, airlined hood, or full-facepiece self-contained breathing apparatus. Breathing air quality must meet the 
requirements of the OSHA respiratory protection standard (29CFR1910.134). This substance has poor warning 
properties.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to 
prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and 
quick-drench facilities in work area.

9. Physical and Chemical Properties
Appearance:
Clear, colorless liquid.
Odor:
Characteristic ethereal odor.
Solubility:
0.8g/100g water @ 20C (68F).
Specific Gravity:
I. 48@20C/4C
pH:
No information foimd.
% Volatiles by volume @ 21C (70F): 
100
Boiling Point:
62C (144F)
Melting Point:
-63.5C (-83F)
Vapor Density (Air=l):
4.1
Vapor Pressure (mm Hg):
160@20C (68F)
Evaporation Rate (BuAc=l):
II. 6

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage. pH decreases on prolonged exposure to light and air due to 
formation of HCl.
Hazardous Decomposition Products:
May produce carbon monoxide, carbon dioxide, hydrogen chloride and phosgene when heated to decomposition.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
Strong caustics and chemically active metals such as aluminum, magnesium powder, sodium, or potassium; 
acetone, fluorine, methanol, sodium methoxide, dinitrogen tetroxide, tert-butoxide, triisopropylphosphine.
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CHLOROFORM

Conditions to Avoid:
Light, heat, air and incompatibles.

11. Toxicological Information
Toxicological Data:
Chloroform: oral rat LD50: 908 mg/kg; skin rabbit LD50: > 20 gm/kg; inhalation rat LC50: 47702 mg/m3/4H; 
irritation data: skin rabbit 10 mg/24H open mild; eye rabbit: 20 mg/24H moderate; investigated as a tumorigen, 
mutagen, reproductive effector.
Reproductive Toxicity:
Birth defects have been seen in rats and mice exposed by inhalation of chloroform at concentrations greater than 
100 ppm in air. Ingestion of chloroform by pregnant laboratory animals has resulted in fetotoxicity but not birth 
defects, and only at levels causing severe maternal effects.

Ingredient

■\Cancer Lists\-

Chloroform (67-66-3) 
Ethyl Alcohol (64-17-5)

---- NTP Carcinogen-----
Known Anticipated

No
No

Yes
No

lARC Category 

2B
None

12. Ecological Information
Environmental Fate:
When released into the soil, this material is expected to leach into groundwater. When released into the soil, this 
material is expected to quickly evaporate. When released to water, this material is expected to quickly evaporate. 
When released into the water, this material is expected to have a half-hfe between 1 and 10 days. This material 
has a log octanol-water partition coefficient of less than 3.0. This material is not expected to significantly 
bioaccumulate. When released into the air, this material may be moderately degraded by reaction with 
photochemically produced hydroxyl radicals. When released into the air, this material may be moderately 
degraded by photolysis. When released into the air, this material may be removed from the atmosphere to a 
moderate extent by wet deposition. When released into the air, this material is expected to have a half-life of 
greater than 30 days.
Environmental Toxicity:
This material is not expected to be toxic to aquatic life. The LC50/96-hour values for fish are over 100 mg/1.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA 
approved waste facility. Processing, use or contamination of this product may change the waste management 
options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container 
and unused contents in accordance with federal, state and local requirements.

14. Transport Information
Domestic (Land, D.O.T.)

Proper Shipping Name: RQ, CHLOROFORM 
Hazard Class: 6.1

http;//www.jtbaker.com/msds/englishhtml/c2915.htm (5 of 7) [4/2/2008 5:59:47 PM]



CHLOROFORM
UN/NA: UNI 888 
Packing Group: HI
Information reported for product/size: 52L

International (Water, I.M.O.)

Proper Shipping Name: CHLOROFORM 
Hazard Class: 6.1 
UN/NA: UNI 888 
Packing Group: III
Information reported for product/size: 52L

15. Regulatory Information

------------- \Chemical Inventory Status - Part l\-
Ingredient TSCA EC Japan Australia

Chloroform (67-66-3) Yes Yes Yes Yes
Ethyl Alcohol (64-17-5) Yes Yes Yes Yes

------------- \Chemical Inventory Status - Part 2\--------
--Canada--

Ingredient Korea DSL NDSL Phil.

Chloroform (67-66-3) Yes Yes No Yes
Ethyl Alcohol (64-17-5) Yes Yes No Yes

------------- \Federal, State & International Regulations - Part 1\
-SARA 302- --SARA 313----------

Ingredient RQ TPQ List Chemical Catg.

Chloroform (67-66-3) 10 10000 Yes No
Ethyl Alcohol (64-17-5) No No No No

------------- \Federal, State &

Ingredient

International Regulations

CERCLA

- Part 2\- 
-RCRA-
261.33

-TSCA
8(d)

Chloroform (67-66-3) 10 U044 No
Ethyl Alcohol (64-17-5) No No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure;: No
Reactivity: No (Mixture / Liquid)

WARNING:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE 
CANCER.

Australian Hazchem Code: 2Z 
Poison Schedule: S6

http://www.jtbaker.com/msds/englishhtml/c2915.htm (6 of 7) [4/2/2008 5:59:47 PM]



CHLOROFORM

WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and 
the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health:, 2 Flammability: 0 Reactivity: 0
Label Hazard Warning:
DANGER! MAY BE FATAL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. CAUSES 
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. MAY AFFECT CENTRAL NERVOUS 
SYSTEM, CARDIOVASCULAR SYSTEM, LIVER AND KIDNEYS. SUSPECT CANCER HAZARD. MAY 
CAUSE CANCER. Risk of cancer depends on level and duration of exposure.
Label Precautions:
Do not breathe vapor.
Do not get in eyes, on skin, or on clothing.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Label First Aid:
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Wash clothing before reuse. If inhaled, remove to fresh air. If not breathing, 
give artificial respiration. If breathing is difScult, give oxygen. If swallowed, DO NOT INDUCE VOMITING.
Give large quantities of water. Never give anything by mouth to an imconscious person. In all cases get medical 
attention immediately.
Product Use:
Laboratory Reagent.
Revision Information:
No Changes.
Disclaimer:
i^ilfifjti********************************************************************************************

MaHinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO 
WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL 
NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.
•C He H: H:H: l(! ;|: >1; :|c St! * ^ IC ** D: ** ** »c * >):****** OCX: »:*%***>): *******»: 4: ************** X: If: ***»:****:):>•:*** >1: H: He* 4: >|c ** He C * It: >1: ;|c C
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)
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Material Safety Data Sheet 

MSDS# 186.00
Chromium

Page 1 of2

^cholAR'
Chemistry

Section 1: Product and Company Identification
Chromium

Synonyms/General Names: Chromium; Chrome 
Product Use: For educational use only
Manufacturer: Columbus Chemical Industries, Inc., Columbus, WI 53925.

24 Hour Emergency Information Telephone Numbers
CHEMTREC (USA): 800-424-9300 CANUTEC (Canada): 613-424-6666

SchoLAR Chemistry; 5100 W. Henrietta Rd, Rochester, NY 14586; (866) 260-0501; www.Scholarchemistry.com

Section 2: Hazards Identification
Steel-grey pieces or granules; no odor.

WARNING! Known carcinogen. Beware of breathing in chromium dust.
Target organs: Lungs, kidneys.

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200).

HMIS (0 to 4)

Reactivity 0

Section 3: Composition / Information on Ingredients
Chromium Metal, (7440-47-3), 100%

Section 4: First Aid Measures
Ahvays seek professional medical attention after first aid measures are provided.

Eyes: Immediately flush eyes with excess water for 15 minutes, lifting lower and upper eyelids occasionally.
Skin: Immediately flush skin with excess water for 15 minutes while removing contaminated clothing.
Ingestion: Call Poison Control immediately. Rinse mouth with cold water. Give victim 1-2 cups of water or milk to drink.

Induce vomiting immediately.
Inhalation: Remove to fresh air. If not breathing, give artificial respiration.

Section 5: Fire Fighting Measures
Nonflammable solid. When heated to decomposition, emits acrid CrOx fiunes.
Protective equipment and precautions for firefighters: Use foam or dry chemical to extinguish fire. 

Firefighters should wear full fire fighting turn-out gear and respiratory protection (SCBA). Cool 
container with water spray. Material is not sensitive to mechanical impact or static discharge.

Section 6: Accidental Release Measures
Use personal protection recommended in Section 8. Isolate the hazard area and deny entry to uimecessary and unprotected 
persoimel. Sweep up spill and place in sealed bag or container for disposal. Wash spill area after pickup is complete. See Section 
13 for disposal information.

Section 7: Handling and Storage Green
Handling: Use with adequate ventilation and do not breathe dust or vapor. Avoid contact with skin, eyes, or clothing. Wash 

hands thoroughly after handling.
Storage: Store in General Storage Area [Green Storage] with other items with no specific storage hazards. Store in a cool, dry, 

well-ventilated, locked store room away fi-om incompatible materials.

Section 8: Exposure Controls / Personal Protection
Use ventilation to keep airborne concentrations below exposure limits. Have approved eyewash facility, safety shower, and fire 
extinguishers readily available. Wear chemical splash goggles and chemical resistant clothing such as gloves and aprons. Wash 
hands thoroughly after handling material and before eating or drinking. Use NIOSH-approved respirator with a dust cartridge. 
Exposure guidelines: Chromium: OSHA PEL: 1 mg/m^, ACGIH; TLV: 0.5 mg/m^, STEL: Not Available.

© 2008, Scholar Chemistry. All Rights Reserved, 1/23/2009



Material Safety Data Sheet
MSDS# 186.00 Chromium

Page 2 of2
Scholar Chemistry

Section 9: Physical and Chemical Properties
Molecular formula 
Molecular weight 
Specific Gravity 
Vapor Density (air=l) 
Melting Point 
Boiling Point/Range

Cr.
52.
7.15 g/mL @ 20°C. 
N/A.
1830°C.
2200°C.

Vapor Pressure (20°C) N/A. 
Flash Point: N/A.
Autoignition Temp.: N/A.

Appearance
Odor
Odor Threshold
Solubility
Evaporation rate
Partition Coefificient
pH
LEL
UEL

Steel-grey pieces or granules.
No odor.
N/A.
Insoluble.
N/A (Butyl acetate = I).
N/A (logPow).
N/A.
N/A.
N/A.

N/A = Not available or applicable

Section 10: Stability and Reactivity
Avoid heat and moisture.
Stability: Stable under normal conditions of use and storage.
Incompatibility: Caustic alkalis and alkali carbonates, acids, strong oxidizers. 
Shelf life: Indefinite if stored properly.

Section 11: Toxicology Information
Acute Symptoms/Signs of exposure: Eyes'. Redness, tearing, itching, burning, conjunctivitis. Skin'. Redness, itching.
Ingestion : Irritation and burning sensations of mouth and throat, nausea, vomiting and abdominal pain. Inhalation : Irritation of 
mucous membranes, coughing, wheezing, shortness of breath.
Chronic Effects: Carcinogen, lARC group 3; ACGIH A4 
Sensitization: none expected
Chromium: LD50 [oral, rat]; N/A; LC50 [rat]; N/A; LD50 Dermal [rabbit]; N/A 
Material has been found to be a carcinogen when breathed in as a dust or fume.

Section 12: Ecological Information
Ecotoxicity (aquatic and terrestrial): 
not release to the environment

Contains a heavy metal - Toxic to terrestrial and aquatic plants and animals. Do

Section 13: Disposal Considerations
Check with all applicable local, regional, and national laws and regulations. Local regulations may be more stringent than 
regional or national regulations. Use a licensed chemical waste disposal firm for proper disposal.

Section 14: Transport Information
DOT Shipping Name: 
DOT Hazard Class: 
Identification Number:

Not regulated by DOT. Canada TDG: 
Hazard Class: 
UN Number:

Not regulated by TDG.

Section 15: Regulatory Information
EINECS: Listed (231-157-5).
TSCA: All components are listed or are exempt.

WHMIS Canada: Not WHMIS Controlled. 
California Proposition 65: Listed causing cancer.

The product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the MSDS 
contains all the information required by the Controlled Products Regulations.

Section 16: Other Information
Current Issue Date: January 23,2009
Disclaimer: Scholar Chemistry and Columbus Chemical Industries, Inc., ("S&C") believes that the information herein is factual but is not intended to be all 
inclusive. The information relates only to the specific material designated and does not relate to its use in combination with other materials or its use as to any 
particular process. Because safety standards and regulations are subject to change and because S&C has no continuing control over the material, those 
handling, storing or using the material should sati^ themselves that they have current information regarding the particular way the material is handled, stored 
or used and that the same is done in accordance with federal, state and local law. S&C makes no warranty, expressed or inqiBed, including (without 
limitation) warranties with respect to the conpleteness or continuing accuracy of the information contained herein or with respect to fitness for any 
particular use.

© 2008, Scholar Chemistry. All Rights Reserved. 1/23/2009



' Manufacturer's 
Name: UNIVERTICAL CHEMICAL COMPANY

Emergency Telephone #
(260) 665-1500

Address: 203 Weatherhead Street
Angola, Indiana 46703

Other Information Calls 
(260) 665-1500

Signature of Person
ResDonsible for Preoaration: ^ ^ January 16,2008Preoared:

sE c 
0) o 
£ "O 
O "

Common Name,
Trade Name & Copper Cyanide
Svnonvms:

CAS
Number: 544-92-3

Chemical ^
Name:

Chemical
Family:

Inorganic Metal Salt

Formula: CuCN

Material or Component % TLV Toxicity Data

CO

0
•a

Copper Cyanide >93% 50 mg 5mg/m^ (as CN)

£
o>

Water <7%
ba

iS
(0
a
_o
>t

Melt/Freeze Point 473X (883°F) Specific Gravity
(Vyater= 1)

2.9

Boiling Point Decomposes Solubility in Water Insoluble

Vapor Pressure N/A %Volatiles by volume <7%

Vapor Density (air =1) N/A Evaporation Rate 
(Butyl Acetate = 11

N/A
Room Temperature, 
Aopearance & State Light tan or white pH (as is) N/A

Odor None pH (1% solution) N/A

<Q
-4->
nO
co

■55
o
aX

LU
od
O

Flash Point N/A Flammable Limit Upper N/A

Auto Ignition Temperature N/A (Air) Lower N/A

Extinguishing Media 0 Water D Water Fog Q C02 r~l Dry Chemical O Other

Special Fire Fighting Procedures:

Stay upwind. Intense heat will decompose copper cyanide possibly releasing cyanogen

Unusual Fire & Explosion Hazards:

None

Filename: Copper Cyanide{ page 1} 
Page 1 of 4 Approved By: Quality Manager
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Ventilation Requirements:
Use in well ventilated area.

Recommended Personal 
Protection Equipment: Use respirator if danger of exposure to dust.

Respirators 
(Specific Type): Follow the OSHA respirator regulations found in 29 CFR 1910.134

Eyes: Goggles and / or face shield.

Gloves: Rubber gloves

Special Clothing 
& Equipment: Rubber apron

$ E
3 O

iSS 
£ (0 

Q.

Always have a cyanide First Aid Kit on hand. 

Study this sheet before using any cyanides.

o6 D)
© .E

o « 
(/) ^

store away from acids, oxidizers, and edibles. Keep in a cool, dry area.

(0
o
3

■D
V
O
o

rere

a(0
re(0
oa(0

Aquatic Toxicity Classification:

96-hour LCgoi Fathead minnow: 0.32mg/L

Source Date

Procedure for Release or Spill:
Avoid skin contact, do not flush into drain or sewers.

Waste Disposal Method:
Contact Federal, State, and Local Officials. If approved, cyanide can be destroyed by sodium 
or calcium hypochlorite.

Neutralizing Chemicals 

Hypochlorites will oxidize cyanides.

Filename: Copper Cyanide{ Page 2} 
Page 2 of 4 Approved By: Quality Manager
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Ix] stable D Unstable Hazardous Polymerization
1 1 1 '1

2 1—1 May Occur 1—1 Won't Occur
(0
Q Conditions To Avoid. hazardous when in contact with acids.

>
oCO
o

Incompatibilities . .. ... . .
Acids, oxidizing compounds(Materials to Avoid):

Hazardous Decomposition 
Products:

When mixed with acids forms lethal Hydrogen Cyanide 

gas.

>«-o
Inhalation:

Dizziness, red eyes, nausea, shortness of breath.

J2
o
itm 2?

Skin Contact:
Can be absorbed.

lU ^ 
o nt•“ 12
= 2 o a t X

Skin
Absorption: Same as inhalation.

f 0)O S:o

go
)d

Eye Contact:
Irritant, red eyes

A
cu Ingestion:

Ingestion could be fatal.

Eyes: Flush with plenty of water for at least 15 minutes.

•o
Skin: Wash with soap & water for at least 15 minutes.

< Inhalation: Keep patient warm and in well ventilated area. If severe, proceed with 
steps listed below.

.tiZ (0
■D £
C 3

Ingestion: If patient is conscious, give a pint of 1 % sodium thiosulfate by mouth. Use 
gastric lavage if needed.

<0 "D Decontamination Remove contaminated clothing but keep patient warm.
Procedures:

o
£
Id

Note to Physician: Make patient breathe amyl nitrite on and off in 15 second intervals.
Use artificial respiration if needed. As the last option if patient is unconscious due to severe 
poisoning inject in vein 10 mLs of 3% solution of sodium nitrite at a rate of 3 mLs/minute 
followed by 50 mLs of 25% solution of sodium thiosulfate at a rate of 2.5 mLs/minute. Same 
vein may be used.

Filename; Copper Cyanide{Page 3} 
Page 3 of4 Approved By; Quality Manager

Material Safety Data Sheet 
Approval Date; 1/16/2008
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National Response Center : (800) 424 - 8802

Proper Shipping Name: Copper Cyanide, 6.1 (Toxic), UN 1587, II.

DOT Classification: 6.1

DOT Labels: 6.1

DOT Marking: 6.1

DOT Placard: 6.1

UN/NA Number: UN 1587

Hazardous Substance RQ: 10 lbs. 4.54 kg.

EPA Hazardous Waste #: F007

Emergency Accident Precautions & Procedures:
Avoid skin contact. Do not work in poorly ventilated area.

Precautions to be taken in Transportation:
Secure and strap properly. Do not ship with acids or edibles.

Type of Packages:
100 lb. Fiber of steel drums; 40 lb. Plastic pails

o*■>

a

o> E
a: o
c o o o

• Mi•a■a
<

0 Yes □ No
Materials or Components are on 
EPA/TSCA Inventory List?
HMIS Health 3 Flammability 0 Reactivity 1
This product contains the following Toxic Chemicals subject to the reporting 
requirements of Section 313 of the emergency planning and community Right to Know 
Act of 1986 andCFR372:

Sara/Title III Hazard Categories & Lists
Chronic Health: -NO Reactivity Hazard: -YES
Acute Health: -YES Extremely Hazardous: -YES
Fire Hazard: -NO Cerda Hazardous: -YES
Pressure Hazard: -NO Toxic Chemical: -YES

References:

Code of Federal Reg. 49, parts 100-177 National Fire Protection Manual 49-491M

40, parts 261-262 CRC Handbook of Physics & Chemistry 

Chemical Abstract Service 

American Conference of Fed. Hygienist (1983-84)

Filename: Copper CyanidefPage 4} 
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Material Safety Data Sheet
NITA HMtS Penoiiil Protective Equtpmeiit

Sst
SeeSecUon 15.

CobuiobNuiic/
Trade Nsiac

Cresois

Manufacturer SPECTRUM CHEMICAL MFG. CORP.
14422 S. SAN PEDRO STREET
GARDENA, CA 90248

Coauicrdal Naac(t) NotaraBabte.

Synaayai CresyUcacid

CheokalNane

CiMBical Faady NotavaOabla

OKaicai Fora ate C7H80

Soctfon 1. Chemical Preset and Company klantlflcation PagaNumbtn 1.

9

Catalog
Numbatt).

CR112

CAS# 1319-77-3

RTECS G05950000
TSCA TSCA 6(b) inventory. Cresois

Off Notav^Ubte.

IN CASE Qg rMFBCTNrX’ 
CHEMTKEC (24hr1 ge(M24-9300

CALL (310) 516-8000

Sbqiidier SPECTRUM CHEMICAL MFa CORP. 
144225. SAN PEORO STREET 
GARDB4A.CA 90248

S&dton ZCon^sUkm amdjnfom^tion on fngte^ants
ExftsmttMts

CAS« TWA(mgAii^ STEL(B«ta^ CXJLCmgfm*) •AfayWe^t

1)CtbsoIs 1319-77-3 100

Tosiccdocicsl Dati 
Mlap-cdtets

Cresois: 
ORAL(LDSO): 
DERMAL (LO50);

Acuta 1454mg4(g[RaQ. 760 mg/kg (Mouse]. 
Acuta 2000 m^g [RabUq.

Section 3. Hiaards^dentincaBon
Poteatfad Acnte HeaMi Effects Extremely hazardous in case of skin contact (irritant), of Ingestion. Very hazardous in case of skbi contact

(ootiosive, sensitizer), of eye contact (irritant), of inhaMcn. Hazardous in case of skin contact (penheator). 
Liquid or spray mist may produce tissue damage particulariy on mucous nrembranes of eyes, mouth and 
respiratory tract Sidn contact may produce bums. Inhalation of the spray mist may produce severe bittalian of 
respiratory tracL characterized by coughing, choking, or shortness of breath. Inflammation of the eye is 
characterized by redness, watering, and Rchlng. SWn Wtammatton is characterized by Itching, scafeig. reddening, 
or, occasionally, bfistering.

#

I ^thHM^ont^Pag îv
■!- -5^ Ti



Cresols Pag« Number 2
Potential Chronic Heallfa 
EfTects

Extremely hazardous in case of skin contact (initant), of ingestion.
Very hazardous in case of skin contact (corrosive, sensitizer), of eye contact (irritant), of kihaiatloa
Hazardous in case of skin contact (permeator).
CARCINOGENIC EFFECTS; Not available.
MUTAGENIC EFFECTS: Not avaBabla
TERATOGENIC EFFECTS: Not avdiable.
DEVELOPMENTAL TOXICITY: Not available.
The substance is toxic to blood, kidneys, lungs, the nervous system, liver, mucous membranes.
Repeated or proicnged exposure to the substance can produce target organs damaga Repeated or prolonged
contact with spiay mist may produce chronic eye irritation and s^are skin Irritation. Repeated or prolonged 
exposure to spray mist may produce respiratory tract irritaUan learfing to frequent attacks of bronclval infeetJoa 
Repeated or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Secticui 4. First Aid Measures
Eye Contact Check for and remove any contact lenses. Immediately flush eyes vflh nmnlng water for at least 15 minutes, 

keeping eyefds open. Cold water may be used. DonotuseaneyeoIntmenL Seek medical attentioa

Skin Contact If the chemical got onto the dolhed portion of the body, remove the contaminated dolhes as quickty as possible, 
protecting your own hands end body. Place the victim under a deluge shower. If the chendcal got on the victim's 
exposed skin, such as the hands : Gently atxl thoroughly wash the contaminated skin with running water and 
rwn-abrasive soap. Be particularty careful to dean folds, crevtoas, creeses and groin. Cold water may be used.
If irritatian persists, seek medical attentian. Wash contaminated clothing before reusing.

Serloui SIdn Contact Wash wfih a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immedlale 
medical attention.

Inhalatioa ABow the iricUm to rest in a wen ventilated area. Seek immetSate medical attentioa

Serious Inbalation Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or 
waistband. If breathing is cfifficutt. administer oxygea If the viclim is not breathing, perform mouth-to-mouth 
resusdtalion. WARNING: It may be hazardous to the parson providing aid to give mouttvto-mouth resuscitation 
when the Inhaled material is toxic, Irfectious or corrosive. Seek immediate medical attentioa

IngestioD Do net induce vomiting. Examine the ips and mouth to ascertain whether tie tissues are damaged, a possible 
hdicalian that the toodc material was ingested; the absence of such signs, however, is not condusiva Loosen 
tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth 
resusdtatioa Seek immecitate medical attentiaa

Serious Ingestion Notavaflabla

Section s. Fire endGqjlosion pata .5-
FlamnuibiBty of the Product CoinbustUa

Anto-Igiiition Temperature Notavailabla

Flash Poinis CLOSED CUP; B1.11*C (178*F).

PUuuntilc LOWER-1.35%

Products of Combustion These products are carbon coddes (CO, C02).

Ffac Hazards in Presence of 
VarioMS Snhstnaccs

Notavailabia

Esplosion Hoards in Presence Risics of expiosian of the product in presence of mechanical Impact NotavaBabl& 
ofVarioaSalHtaaces Risks of eigiloslon of the product in presence of static discharge; Not avdlabla

FbcFVrtiae Media 
aadlnstractiOHS

SMALL FIRE: Use DRY chemied powder.
LARGEFIRE: Use water spray, fcg or foam. Do not use water JeL

SpccWRcMBtson
Fire Hazards

Nolavaflabia

n't

Special Renarks om ExpMoa Not available. 
Hazartto

I CoaBnuadonfh^Pag^ 'F
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Section 6. Accidental Release Measures
SroaOSpiU route with water and mop up. or absorb with an inert dry material and place in an appropriate waste disposal 

container.

Lute Spin Combustible material. Corrosive liquid.Ke^ away from heat Keep away from sources of Ignition. Stop leak if without risk. If the product is in its sold 
form: Use a shovel to put the material into a convenient waste (Ssposal container. If the product is fri its liquid 
form; Absorb with DRY earth, sand or other non-combusttole material. Do not get water inside container. 
Absorb with an inert material and put the spflted material in an appropriate waste disposal. Do not touch spiled 
material. Use water spray curtain to rfivert vapor drifL Prevent eiitry into sewers, basements or confined areas; 
dike if needed. Efcninate all Ignitiofi sources. Cal for assistance on dteposal. Be careful that the protoct is not 
present at a concentration level above TLV. Check TLV on the MSOS and with local authorities.

Section 7. Handling and Storage

material. Do not ingest Do not breathe gaslhmesl vapour/spray. Newer add vvater to this product in case of 
insufBcient ventilafica wear suitable respbatory equipment If ingested, seek medical advice immediately and 
shew the container or the label Avoid contact wHi skin and eyes _____________

Storajr Ptammable materials should be Stored in a separate safety Storage cabinet or room. Keep away from heat Keep 
away from sources of ignlboa Keep contdner tightiy dosed. Keep in a cool, weH-ventlated place. Ground at 
equfrtment containing material. Keep oonlafrier dry. Keep fri a cool piaca _________

Section & Exposure Cotttrolsti^ersonal Protection
Eeeiatcriiic Centroto Provide exhaust venOation or other engineerfrig coniids to keep the airborne oonoentrations of vapors bekw their 

respective threshold Bmit value. Ensure that eyewash stations and safety showers are proximal to the 
work-station locafion.

PcrsoMl Preteclkni Splash goggles. Lab coat N^por respirator. Be sure to use an approved/certilied respirator or equivalent. 
Gloves.

PerMaaiProteciioBnCaserrf Splash goggles. Full suK. Vapor respiralor. Bools. Glowes. A seff contained breathfrig apparatus should be 
aLaneeSpfll used to avoid inhalation of the product Suggested prolecfive doINng might not be sufficient; consult a spedaBst

BEFORE handing this product

Expasnre Limits TWA 5 (ppm) 
TWA 22 (mglin*)

Oonstdt local authorKes for acceptable eiposure Bnnas.

Section 9. Physical andXihemlcal Properties
rhysicel state aed aiqieaiwncc liquid. (Hygroscopic fiqild.)

Malccelar Weight 108.14 gAnole

pU(I%solilAMater) Notavailabla

Nolav^abla

Taste Notavaiafaie.

Cokittess to light yelow.

BoKi«P«dat 200*C(392*F)

30*C(86*F)

Critical Temperatare Notavaflabtei

Specific Gravity 1.034 (Water = 1)

Vapor Pressnre 0.357mmofHg(@2(rC)

Vapor Deosity 3.72 (Alr*1)

Vahtai^ Notawtelabla

OdorThrcahold Notavailabla

Witer/M Dfa. CoelL The product is equafiy sokJbie in ol and w^. log(QaA«8ter}« 0
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lonicify (In Water) Not available.

Dispersion Properties See solubility in water, melhand, cfiethyl ether.

SdubiUty Soluble in methanol, diethyl ether.
Partially soluble in cold water.

Seceon 10. Stability and Reactivity Data
SUbilily The product Is stable.

Instability Temperatnre Notavalabla

Conditions of Instalnlity NotavaHaUa

Incompatibility with varions 
substances

Not available.

Corrosivity Non-corrosive in presence of glass.

Special Remarks on
Reactivity

Notavailabla

Special Remarks on 
Corrosivity

NotavaDabl&

Polymerization No.

Section 11. toxicological Infonnation

Bootes of Entry Dermal Contact Eye contact Inhafalion. Ingestian.

Toxkiiy to Aaimab Acute oral taoaty (LO50): 760 mg/kg (Mouse],
Acute demtal toi^ty (LD50): 2000 tngllQ (l^bbq.

Cfarooic EBects on Hmaans The substance is icodc to blood, iddn^ lungs, the netvous system. Ivor, mucous membranes.

Other Tosic EOiKts on 
Rmnans

Extremely hazardous in case of skin contact (kritant). of ingestioa
Very hazardous h case of skin contact (oorrosive. sensitizer), of Inhaialiaa 
Hazardous in case of stdn contact (penneator).

Special RmnarlEs OB
Toxicity to Animals

KlolavaBabla

Special Rcmariis on
Cbronie Eflfects an HnniaBt

Nolavalabla

Special Remarks on other 
Toxic ElKcts an Hnmanc

NotavaBaUa

Seeffon 1Z BcologiGed btfbnnadoo -f - -
EcoMdeity Notavafiabiei

BODS and COD Notavalabia

Psndncts or Mod^rmbtien Possfcly hazardous short term degradation products are not Bcely. Howsrer, long term degradation products may 
arisai

Tosici^artbe Protets
oCKodegnintisn

The products of degradation are more tonic.

SpecMBemnslBSB*e Notavailabta

I ConOautdoaN^Page
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1 Section 13. D/sposa/ Considerations •
jWaste Disposal

Section 14. Transport Information
DOTCtassincalioii CLASS 6.1: Poisonous material.

Identifieation : Cresd : UN2076 P6: II

Special rrovisions fer 
Transport

Notavallafala

DOT (PIctograms)

S^on IS. Other R^ulatory JnformaOon and PIctograms

Federal and State 
Regubtiwis

Pennsylvania RTK Cresds 
Massachusetts RTK: Cresols 
TSCA 8(b) inventey. Cresols
SARA 313 tcBdc chemical notification and release reporting: Cresols 
CERCLA; Hazardcus substances.: Cresds

SHHBnHI”'”
Propo9itii»6S
)Vani^
Other Rcenlatfams OSHA: Hazardous by defWtion of Hazard Commudcatian Standard (29 CFR 1910.1200).

Other daseUkadons WHMIS (Canada) CLASS B-3: CombustUe liqiiid with a flash point between 37.8‘C (100*F) and 93.3*C 
(200T=).
CLASS 0-1A: Material caudng bninediate and serious taodc effects (VERY TO)OC). 
CLASS E: Corrosive iquid.

DSCL(EEQ R34-Causes bums.
R43-May cause sensKzaUon by skin 
contacL
R48/22-Harmful: danger of serious 
damage to health by proionged 
eifxisure if swaloweil

HMIS(U^A.)

(hi

Natmnal Fire Protection 
2m Assodatioa(U.S.A.)

WHMIS (Canada) 
(Pktograms)

I Continue on Page ... i;.
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DSCL (Europe) 
(Ptctograms)

TDG (Canada) 
(Pictograms)

ADR (Europe) 
(Pictograms)

Protective Equipment Gfcn/es.

LabcoaL

Vapor respirator. Be sure to use an 
approved/certiTied respirator or 
equivalent Wear appropriate respirator 
when ventilation is inadequate.
Splash goggles.

Sectfofi f6. Ot^er Jb/bmiat/on
‘‘ !.;• .. - -:X' V ■

MSDSCode C4770

References Notavs^e
OtlierSpccial NotavailaMa
Considcntkns

VaBdated bgr Sonia Owen on S/U/200& Verified by Sonia Owen.
Printed 9/11/2006.

CALL (31») 5164000

Nottce to Reader

tear m Che nWblMi JCSSbtaMrfMlaMcat
Imc. msaama ■» rtsfrnmimjf*r Ote t0mflantnmtetw»qr^ilmNP>"mUemenaalm»lhtnbL

HmL ThblAUaUS^ Dim Shut (MSD9^vBet»mbmihtamltrUtpmtUpd. ffthhpnSaab 
, t mv/me Immdt ml mtUntS In Ml USDS. B ihtD he Ihe mer^ mfuaUOv m deulep/np>



SIGMA'ALDRICH
Material Safety Data Sheet

Version 3.0 
Revision Date 12/29/2008 

Print Date 08/06/2009

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : C resol red

Product Number : 114472
Brand Sigma-Aldrich

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone ; +1 800-325-5832
Fax : +1 800-325-5052
Emergency Phone # : (314) 776-6555

2. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms o-Cresolsulfonphthalein

Formula
Molecular Weight

C21H18O5S 
382.43 g/mol

CAS-No. EC-No. Index-No. Concentration

C resol red
1733-12-6 217-064-2 - -

3. HAZARDS IDENTIFICATION

Emergency Overview
OSHA Hazards
Irritant

HMIS Classification
Health Hazard: 2
Flammability: 0
Physical hazards: 0

NFPA Rating
Heaith Hazard: 2
Fire: 0
Reactivity Hazard: 0

Potential Health Effects
inhalation
Skin
Eyes

___ingestion

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
May be harmful if swallowed.__________________________

Sigma-Aldrich -114472 Sigma-Aldrich Corporation www.sigma-aldrir^.com Page 1 of



4. FIRST AID MEASURES 

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.
In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES

Flammable properties
Flash point no data available
Ignition temperature no data available 

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing dust. Ensure adequate ventilation.

Environmental precautions
Do not let product enter drains.
Methods for cleaning up
Pick up and arrange disposal without creating dust. Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE 

Handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed. Normal measures for preventive fire 
protection.

Storage
Keep container tightly closed In a dry and well-ventilated place.

Keep in a dry place.

Sigma-Aldrich-114472 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 2 of



8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a dust mask type N95 (US) or type P1 
(EN 143) respirator. Use respirators and components tested and approved under appropriate government 
standards such as NIOSH (US) or CEN (EU).

Hand protection 
Handle with gloves.

Eye protection 
Safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work 
place.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end 
of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Forni powder
Colour red brown

Safety data
pH no data available
Melting point no data available
Boiling point no data available

Flash point no data available
Ignition temperature no data available
Lower explosion limit no data available
Upper explosion limit no data available
Density 0.998 g/cm3
Water solubility no data available

10. STABILITY AND REACTIVITY 

Storage stability
Stable under recommended storage conditions.

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Sulphur oxides

Sigma-Aldrich-114472 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Pages of



11. TOXICOLOGICAL INFORMATION

Acute toxicity 

no data available 

Irritation and corrosion 

no data available 

Sensitisation 

no data available 

Chronic exposure

lARC: No component of this product present at levels greater than or equal to 0.1 % is identified as
probable, possible or confirmed human carcinogen by lARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as
a carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1 % is identified as
a known or anticipated carcinogen by NTP.

OSHA; No component of this product present at levels greater than or equal to 0.1 % is identified as
a carcinogen or potential carcinogen by OSHA.

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly 
investigated.
Potential Health Effects

Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. Causes respiratory tract irritation. 
May be harmful if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
May be harmful if swallowed.

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability) 
no data available

Ecotoxicity effects 

no data available 

Further information on ecology 

no data available

13. DISPOSAL CONSIDERATIONS 

Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal 
service to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION

Sigma-Aldrich -114472 Sigma-Aldrich Corporation 
www.sigma-aldrich.com Page 4 of



DOT (US)
Not dangerous goods

IMDG
Not dangerous goods

lATA
Not dangerous goods

15. REGULATORY INFORMATION

OSHA Hazards
Irritant

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the 
threshold (De Minimis) reporting levels established by SARA Title III, Section 313.

SARA 311/312 Hazards
Acute Health Hazard

Massachusetts Right To Know Components
No components are subject to the Massachusetts Right to Know Act.

Pennsylvania Right To Know Components

Cresol red

New Jersey Right To Know Components

Cresol red

CAS-No.
1733-12-6

CAS-No.
1733-12-6

Revision Date

Revision Date

California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth, or any other 
reproductive defects.

16. OTHER INFORMATION 

Further information
Copyright 2008 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with 
the above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.

Sigma-Aldrich-114472 Sigma-Aldrich Corporation 
www.sigma-aldrii^.com Pages of



>tnachemla Material Safety Data Sheet
255 Norman.
Lachine (Montreal), Que 
H8R1A3

EMERGENCY NUMBERS:

(USA)CH£MTR£C: 1(800) CM-9300 (24hn) 
(CAN)CANUTEC: 1(613) 9964>666 (24hn) 
(USA) Amchemis: 1(518) 297-4444 
(CAN) Anacbcniia: 1(514) 489-5711

WHMIS Protective Clothine TDC. Rojd/Rjia
VYHMIS CLASS: D-1A E D-2A TDG CLASS: 6.1

PIN: UN2261 PG: II

@@(J) o
Section /. Product Identification and Uses
Productuame CRESYUC ACID

Cl# Not available.

Chemical formula Not applicable. CAS# Not applicable.

Synonyms AC-2626P, 27830 Code AC-2626P

Formula weight Not applicable.

Supplier Anachemia (Canada.
255 Noiman.
Lachine (Montreal), Que
H8R1A3

Supersedes

1 Material uses laboratory use only.

Section II. ingredients
Name CAS# % TLV

1) PHENOL 108-95-2 10.3 Exposure limits: ACGIH TWA 5 ppm (19
mg/m3) (skin)

2)CRESOL 1319-77-3 7.7 Exposure limits: ACGIH TWA 5 ppm (22
mg/m3) (skin)

3) XYLENOL 1300-71-6 45.2 Not avaiable by ACGIH
4) ETHYL PHENOL NotavaHable 18.7 Not available by ACGIH
5)TRIMETHYLPHENOL Not available 18.1 Not available by ACGIH

Toxicity values of the 
hazardous iugredients

CRESYLICACID:
ORAL(LD50): Acute: 1454 mg/kg (Rat). 760 mg/kg (Mouse). 
DERMAL (LD50): Acute: 2000 mg/kg (Rabbit).

PHENOL:
ORAL(LDSO): Acute: 317mgAg (Rat). 270mg4tg (Mouse). 
ORAL(LDLo): Acute: 140 mg/kg (Human).
DERMAL (LO50): Acute: 630 mg/kg (Rabbit). 669 mg/kg (Rat). 
VAPOR (LC50): Acute: 316mgAn3 (Rat). 177mg/m3 (Mouse). 

XYLENOL
ORAL(LDLo): Acute: 5000 mg/kg (Man).



Section III. Physical Data 1CRESYLIC ACID page 2/4

Physical state and 
appearance / Odor

Clear liquid. Phenol odor.

pH (1% soln/water) 6.0-6.9 (5 g/L H20 @ 20’C)

Odor threshold Not available.

Percent volatile Not available.

Freezing point <0‘C

BoQing point 205 to 225*C

Specific gravity 1.025-1.035 (Water =1)

Vapor density Not available.

Vapor pressure <0.1 mbar(20*C)

Water/oil dist coeff Not available.

Evaporation rate Not available.

Solubility Partially soluble in cold water.

Section IV. Fire and Explosion Data
Flash point CLOSED CUP; 98’C (DIN 51584)

Flammahle limits Not available.

Auto-ignition temperature Not available.

Fire degradation 
products

Oxides of carbon (CO, C02).

Fire extinguishing 
procedures

Use DRY chemical, carbon dioxide, foam or water spray. Wear adequate personal protection to prevent contact with 
materiai or its combustion products. Self contained breathing apparatus with a foil facepiece operated in a pressure demand 
or other positive pressure mode. Cool containing vessels with flooding quantities of water until well after fire is out

Fire and Explosion 
Hazards

Vapor may travel considerable distance to source of ignition and flash back, eliminate ail sources of ignition. Vapor 
forms explosive mixture with air. Container explosion may occur under fire conditions or when heated. Contact with 
oxidizers may cause fire and/or explosion. The sensitivity to impact is not avaiiabie. May be sensitive to static 
discharge, particuiarfy at elevated temperatures. Emits toxic fomes under fire conditions.

Section V. Toxicological Properties
Routes of entry Ingestion and inhalation. Eye contact Skin contact Skin absorption.

Effects of Acute 
Exposure

Sldn

Inhalation

Ingestion

May be ^tal by ingestion, inhalation, or by skin absorption. Corrosive. Acute effects may be delayed. Target organs; 
liver, kidneys, skin, eyes, pancreas, respiratory system, central nervous system, cardiovascular system. 250 ppm 
(PHENOL) is immediateiy dangerous to iife or health.

Vapors, liquids and mists are extremely corrosive to the eyes. Brief contact of the vapors will be severely irritating. Brief contact of 
the liquid or mist will severely damage the eyes and proloriged contact may cause permanent eye injury which may be followed by 
blindness.
Causes severe bums. Causes bums which may be deiayed. Readily absorbed through skin. See inhaiation.

Material is extremely destrucbve to tissue of the mucous membranes and upper respiratory trad Inhalation may be fatal 
as a result of spasm, inflammation and edema of the larynx and bronchi, chemical pneumonitis and pulmonary edema.
See ingestion.

Bums in mouth, pharynx and gastrointestinai tract Central nen/ous system effects (nausea, dizziness, headache, etc), 
abdominai pain, pale complexion covered with cold sweat weakness, perforation of the intestine, hypotension, peripheral 
vasodilation, cyanosis, muscular weakness, tremor, convulsions, liver, spleen, pancreas, blood, central nervous system 
and kidney damage and death possible. Ingestion of amounts as small as 1 gram may be fotal to humans (Phenol).



Section V. Toxicological Properties
1 CRESYUCACID page 3/4

Effects of Chronic Phenol: Cartx>luria. Ingestion: vomiting, dysphagia, copious salivation, diarrhea, anorexia and dark urine. Nervous system:
Overexposure headache, fainting, dizziness, mental disorders. Skin: ochronosis, muscular pains, dermatitis, possibility of skin rash.

Possibility of liver, kidney, spleen, and pancreas damage. Fetotoxic in animals. Mutagenic in one of seven strains of bacteria 
tested. Passes through the placental barrier in animal. Excreted in maternal milk in animal. See acute effects. 
Carcinogenic eflects: Not available. Mutagenic effects: Not available. Teratogenic effects: Not available. Toxicity of the 
product to the reproductive system: Not available. To the best of our knowledge, the chemical, physical, and toxicity of this 
substance has not been fully investigated.

Section VI. First Aid Measures
Eye contact Immediately flush eyes with copious quantities of water for at least 15 minutes holding lids apart to ensure flushing of the 

entire surface. Seek immediate medical attention.

Skin contact Immediately flush skin with plenty of water and soap for at least 15 minutes while removing contaminated clothing and 
shoes. Seek immediate medical attention. Wash contaminated dothing before reusing.

Inhalation Remove patient to fresh air. Administer approved oxygen supply if breathing is difficult Administer artificial respiration or 
CPR if breathing has ceased. Seek immediate medical attention.

Ingestion DO NOT induce vomiting. Seek immediate medical attention. Never give anything by mouth to an unconscious or 
convulsing person.

Section VII. Reactivity Data
stability Stable. Conditions to avoid: High temperatures, sparks, open flames and all other sources of igniflon, electrostatic 

charging, poor ventilation.

Hazardous dccompi 
products

Not available.

Reacts violently with: Strong acids, chlorosulfbnic acid, nitric acid, oleum, strong oxidizers, alkali metals, bases, brass, 
magnesium, copper, aluminum, zinc, lead and their alloys.

Reaction Products

■

Not available. Hazardous polymerization will not occur.



Section VIII. Preventive Measures CRESYLICACID p»ge4/4

Protective aothing in y/Vear self-contained breathing apparatus, mbber boots and heavy mbber gloves. Full suit 
case of spill and leak

Spill and leak Evacuate the area. Eliminate all sources of ignition. Absorb on sand or vermiculite and place in a closed container for
disposal. Use non-sparking tools. Ventilate area and wash spill site after material pick up is complete. DO NOT empty 
Into drains. DO NOT touch damaged container or spilled material. Runoff to sewer may create tire or explosion hazard.

Waste disposal Dispose of waste material at an approved (hazardous) waste treatments disposal ^cility in accordance with applicable
local, provincial and federal regulations. Hamnful to aquatic life at very low concentrations. Can be dangerous if allowed to 
enter drinking water intakes. Do not contaminate domestic or irrigation water supplies, lakes, streams, ponds, or rivers.

Storage and Handling Store in a cool place away from heated areas, sparks, and flame. Store in a well ventilated area. Store away from incompatible materials. Do not 
add any other material to the container. Do not wash down the drain. Do not breathe gas/lumes/vapor/spray. In case of insufficient ventilabon, 
wear suitable respiratory equipment Keep away from direct sunlight or strong incandescent light Keep container tightly closed and d^. 
Manipulate under an aderyuate fume hood. Take precautionary measures against electrostatic discharges. Ground the container while 
dispensing. Ground all equipment containing material. Use only explosion proof equipment Use non-sparking tools. VIbtch for accumulation in 
low confined areas. Empty containers may contain a hazardous residue. Do not use pressure to dispense. Do not store in brass, bronze, 
copper, aluminum, lead or magnesium containers. Handle and open container with care. Take off immediately all contaminated clothing. This 
product must be manipulated by qualified personnel. Do not get in eyes, on skin, or on clothing. Wash well alter use. In accordance with good 
storage and handling practices. Do not allow smoking and food consumption while handling. Wear suitable protective clothing. Never use 
welding or cutting torch on or near dmm (even empty) because product (even just residue) can ignite explosively. In case of accident or if you feel 
unwell, seek medical advice immediately (show the label when possible.).

Section IX. Protective Measures
Protective clothins SOOBIm. Imperwoui rubb« groves, apron, coveroUs, and/or other resistant pratectivo ctottsng Sulticient to protect stdn. tr use conditions generate

° vapors or mists, wear a NtOSH-approved lespirator appropnate for those emission levets Appropnate lespnators may be a futi facepiece or a half mask air-punfying 
cartridge respirator equipfied for organic vapors/mists, a selPconlaned breathing apparatus in the pressure demand mode, or a supptieil-air respiiator. Do not wear 
contact lenses. Make eye bath and emergency shower available. Ensure that eyewash station and safaty shower is pronmal to the work-stabon location.

Engineering controls Use only In a chemical fume hood to keep airborne levels below recommended exposure limits. Use explosion-proof 
ventilation equipment Do not use in unventilated spaces. Vapors are heavier than air and may travel along the ground or 
pool In low areas. Because vapor is heavy, ventilation must be provided at floor level as well as at higher levels.

Section X. Other Information
Special Precautions or Highly toxici Corrosive! Causes severe bums which may be delayed I Do not breathe vapor, 
comments Avoid all contact with the product Avoid prolonged or repeated exposure. Use only in a

chemical fume hood. Keep away from heat sparks and flame. Take precautionary measures 
against static discharges. To the best of our knowledge, the chemical, physical and toxicity of 
this substance has not been fully investigated. Handle and open container with care. Container 
should be opened only by a technically qualified person.
Synergistic materials; Not available.
RTECS NO: SJ3325000 (Phenol).
RTECS NO: G05950(X)0 (Cresol).
RTECS NO: ZE5425000 pCylenol).

NFPA

Prepared by MSDS DepartmentfDcpartement de F.S- 1 Validated 28-Apr-2006

3 Telephone# (514) 489-5711
Whih 0ie company beffeves the data set forth herein are accurate as of the date hereof, the company makes no warranty with respect thereto 
and expressly disclaims aH liability for reliance thereon. Such data are offered solely for your consideration, investigation and verification.
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MATERIAL SAFETY DATA SHEET

TRADE NAME: CS Inks 

I. PRODUCT IDENTIFICATION

Page I of 3

DATE: January 2006
(Revised)

Name/Synonym: Lithographic Ink

Manufactured for/Distributed by:

Part Numbers: CS-174-C 
CS-174-5 
CS-174-P

Emergency Phone - Day
Night

Presstek, Inc.
55 Executive Drive 
Hudson, NH 03051

(603) 595-7000 
Chemtrec (800) 424-9300

II. INGREDIENTS - Confidential Information for Safety/Health Use Only
Chemical Name CAS# OSHA ACGIH, NIOSH NTP, lARC WT %

PEL TLV, EXPOSURE OSHA
LIMITS

TWA STEL CARCINOGEN
*modified rosin esters

& hydrocarbon resins N/E N/E N/E N/E No 20-25
carbon black*** 
petroleum distillate

1333-86-4 3.5mg/m3 N/E N/E No 20-25

(severely hydrotreated) N/E N/E N/E N/E No 20-25
technical white oil 8042-47-5 5mg/m3** N/E N/E No 10-15
vegetable oils N/E 5mg/m3** N/E N/E No 3-5

*vegetable oil alkyds N/E N/E N/E N/E No 3-5
*bodied linseed oil 67746-08-1 N/E N/E N/E No 3-5
*anti-oxidant compound N/E N/E N/E N/E No 3-5
non-hazardous as defined by 29CFR1910.1200. ** as oil mist. *** When

wetted with vehicle, 
be a health hazard.

as in this product, it is no longer considered to

III. PHYSICAL PROPERTIES

Boiling Point (°F): > 200oF 
Vapor Pressure (mmHg): N/A 
Vapor Density (Air=l): N/A 
Solubility in Water: < 0.1 % 
Appearance/Odor:Black paste, oily odor

IV. FIRE AND EXPLOSION HAZARD

Specific Gravity (H20=l): 1.0+
Melting Point: N/A
Evaporation Rate(butyl acetate=l) 
pH: N/A
% VOC: 4.5%

Slower

Flash Point: 260°F PMCC Flammable Limits: LEL: N/E UEL: N/E
Extinguishing Media; Foam, C02, dry chemical.
Special Fire Fighting Procedure: Water can be used to keep material

cool. Self-contained breathing apparatus may be required.
Unusual Fire/Explosion Hazards: Dense smoke generated while burning.

N/A = Not Applicable 
N/E = Not Established



96.35.031
MATERIAL SAFETY DATA SHEET 
CS Inks

Page 2 of 3
P/N's: CS-I74-P, CS-174-C & CS-174-5

V. REACTIVITY DATA

Stability: Stable Conditions to Avoid: Excess heat.
Incompatibility, Materials to Avoid: Strong oxidizing agents.
Hazardous Decomposition Products: Dense smoke and possible carbon

dioxide and carbon monoxide. 
Hazardous Polymerization: Will not occur.

VI. SPILL OR LEAK PROCEDURE/WASTE DISPOSAL

Wipe up spills with rags. Dispose of rags in containers for oily 
waste. Disposal: Landfill or incineration in accordance with 
local, state and federal regulations for non-hazardous waste.

VII. HEALTH HAZARD DATA

A) Routes of entry, signs and symptoms of overexposure, acute and 
chronic effects.

Eye: Contact may cause burning and irritation.
Skin: Prolonged or repeated exposure may cause

irritation or dermatitis.
Inhalation: Excessive inhalation of vapors may cause

headaches, dizziness, drowsiness and nausea. 
Ingestion: May cause irritation or gastric disturbance.

Target Organs: Skin
B) Carcinogenicity: Ingredients not found in NTP, OSHA or lARC.
C) Medical conditions generally aggravated by normal exposure:

Some skin disorders, such as dermatitis.
D) Emergency and First Aid

Eye: Rinse with water, at least 15 minutes. If
irritation persists, consult a physician.

Skin: Wash with mild soap and water.
Inhalation: Remove to fresh air. Apply respiration or

oxygen if needed. Consult a physician.
Ingestion: DO NOT induce vomiting. Get medical aid.

VIII. SPECIAL PROTECTION INFORMATION

Respiration Protection: Not normally required.
Ventilation: General ventilation as per local or state regulations.
Protective Gloves: Not required Eye Protection: Optional
Other Protection: Apron, footwear, impervious clothing as needed to

avoid excessive skin contact.

IX. SPECIAL PRECAUTIONS

Handling and Storage: Keep containers closed when not in use.
away from heat, sparks and open flame. 

Other: Wash hands and face with soap and water before eating.
Do not reuse container. Keep from reach of children. 
For Commercial/Industrial use only.

Keep



96.35.031
MATERIAL SAFETY DATA SHEET 
CS Ink

Page 3 of 3
P/N's: CS-174-P, CS-174-C & CS-174-5

X. ENVIRONMENTAL DATA

Hazardous
None

Substance (40 CFR 372: SARA Sec. 313)

Reportable
None

1 Quantity (40 CFR 355: SARA Sec. 302)

Hazardous Substance (40 CFR 302: CERCLA Table 302.4)
None

RCRA Waste Number 
None

Volatile Organic Compounds
0.42 Ibs/gal or 51 g/1 (EPA method 24)

SARA Hazard Class
Acute: no Chronic: no Fire: no Pressure: no Reactivity: no 

H.M.I.S Rating
Health: 1 Flammability: 1 Reactivity: 0

XI. DOT SHIPPING INFORMATION

Surface: Not Regulated
Proper Shipping Name: N/A
UN N/E Class: N/E

Air: Not Regulated

Labels: None required

NOTE:

The chemicals in this product are listed on the TSCA inventory.

XII. DISCLAIMER

The information contained in this Material Safety Data Sheet is 
furnished without warranty of any kind. Presstek believes 
that the information contained herein is current as of the revision 
data of this MSDS. Since the conditions of use of this product are 
beyond the control of Presstek, it is the obligation of the 
user to determine the conditions for safe use.
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PORTS MSDS #: 309
PRODUCT: STANDARD, INORGANIC PRIORITY POLLUTANT-SOIL(CYANIDE) 

PART NUMBER:

FORMULA:

KEYWORD: STANDARD

PORTS NUMBER: 00190038-40

PORTS MISC INFO:
NOT GIVEN

PORTS RATING: HFR=100 

MANUFACTURER:
ENVIRONMENTAL RESOURCES ASSOCIATION 
5540 MARSHALL ST.
ARVADA
CO

80002
PHONE: PHONE: 303-431-8454 
EMERGENCY PHONE: 303-431-8454

Physical/Chemical Characteristics

Boiling Point.... NA
Melting Point. . . . NA
Freezing Point . . •. NG
Pour Point .................. NG
ioftening Point. . . NG

Specific Gravity . . EQ 1.20
Vapor Pressure . . . NA
Vapor Density. . . . GT 1
Percent Volatiles. . NG
Evaporation Rate . . NA
pH.................................... NA
Molecular Weight . . NG
Viscosity...................... NG
Solubility in Water. COMPLETE.

NOTE: HEAVIER.

LIGHT BROWN SOIL, ODORLESS.

===== Fire & Explosive Hazard Data

Flash Point, Closed Cup . . N*
Flash Point, Open Cup . . . N*
Fire Point..................................NG
Auto Ignition........................... NG
Explosive/Flammable* Limits

Lower (LED......................... NA
Upper (UEL)......................... NA

NOTE: NOT IGNITABLE. 
NOTE: NOT IGNITABLE.

Shipping Regulations 
UN/NA Number, r . .
D.O.T. Hazard Class.
Label .............................
Proper Shipping Name

NG
NG
NOT GIVEN 
NOT GIVEN

Preparer/Contact Information: NOT GIVEN 

Date Prepared/Revised 7/29/94

1 of 4 06/17/97 11:05;5<
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Component Information

^XiANK SOILS
OSHA PEL (PPM)t NA 

OSHA PEL (MG/M3):
ACGIH TLV (PPM) : NA 

ACGIH TLV (MG/M3):
STEL (PPM): NG 

STEL (MG/M3):
Product V: EQ 100 

C.A.S. No.: NOT GIVEN

BLANK SANDS
OSHA PEL (PPM): NA 

OSHA PEL (MG/M3):
ACGIH TLV (PPM): NA 

ACGIH TLV (MG/M3): .
STEL (PPM) : NG'

STEL (MG/M3):
Product V: EQ 100 

C.A.S. No.: NOT GIVEN

===== IDENTIFICATION =====

IDENTITY: Blank Soil and Sand (laboratory standard)

EMERGENCY TEL: 303) 431-8454 

INFO. TEL. NUM: 303) 431-8454 

■tATE: JULY 29, 1994

-MANUFACTURER'S NAME AND ADDRESS:
/■ •

ENVIRONMENTAL RESOURCE ASSOCIATES 
5540 MARSHAL STREET 
ARVADA, COLORADO 80002

===== HAZARDOUS INGREDIENTS/IDENTITY =====

SEE COMPONENT INFORMATION.

Blank Soil and Sand products consist of either precleaned soil or silica 
sand. They do not contain any hazardous components at a concentration that 
might be expected to cause any toxic effects under ordinary conditions of use 
and handling.

===== PHYSICAL/CHEMICAL CHARACTERISTICS =====

SEE PHYSICAL/CHEMICAL CHARACTERISTICS OR FIRE & EXPLOSIVE HAZARD DATA.

===== FIRE AND EXPLOSION HAZARD DATA =====

FLASH POINT (METHOD): Not ignitable 

flammable LIMITS:

LEL: N/A 
DEL: N/A

,^XTIN(3UISHING MEDIA: None 

SPECIAL FIRE PROCEDURES: None

06/17/97 11:05:56
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DNUSUAL FIRE/EXPLOSION HAZARDS: None

:=== REACTIVITY DATA =====

STABILITY: Stable

CONDITIONS TO AVOID: None 

HAZARDOUS POLYMERIZATION: No.

CONDITIONS TO AVOID: None

===== HEALTH HAZARD DATA =====

ROUTE(S) OF ENTRY:

INHN:. Yes 
SKIN: Yes 
INGESTION: Yes

HEALTH HAZARDS:

CARCINOGENICITY:

NTP: NO
lARC MONOGRAPHS: No 
OSHA REGULATED: No

SIGNS AND SYMPTOMS: Irritation of nasal passages, sneezing, tearing of eyes

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Dermititis,
Bronchitis, asthma

■EMERGENCY AND FIRST AID PROCEDURES: Remove from exposure. Wash skin and eyes 
with clear water.

PRECAUTIONS FOR SAFE HANDLING AND USE .===

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Collect the 
spilled material being careful to avoid creating excessive dust.

WASTE DISPOSAL METHOD: Dispose of as non-hazardous waste

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Protect from rough haindling 
might cause breakage

OTHER PRECAUTIONS: Avoid breathing dust 

===== CONTROL MEASURES =====

RESPIRATORY PROTECTION (SPECIFY TYPE): Use adequate ventilation 

VENTILATION:

LOCAL EXHAUST: Adequate Vent 
Mechanical hood - 
SPECIAL:
OTHER:

PROTECTIVE GLOVES: Neoprene or Vinyl 

(EYE PROTECTION: Safety glasses

OTHER PROTECTIVE CLOTHING OR EQUIPMENT: Laboratory coat and closed shoes

T. nf4 06/17/97 11:05;5’
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WORK/HYGIENIC PRACTICES: Wash hands with soap and warm water

06/17/97 11:05:57



WoHd Headquarters 
Hach Company 
P.O.Box 389
Loveland. CO USA 80539 
(970) 669-3050

Page I
Date Printed 2/22/10 
MSDS No: Af00188

MATERIAL SAFETY DATA SHEET
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name; Cyclohexanone 
Catalog Number: 1403332

Hach Con^tany 
P.O.Box389
Loveland, CO USA 80539 
(970) 669-3050

Emergency Telephone Numbers: 
(Medical and Transportation)
(303) 623-5716 24 Hour Service
(515)232-2533 8am - 4pm CST

^5/)^Ar<imher;M00188 
Chemical Name: Cyclohexanone 
CAS No.: 108-94-1 
Chemical Formula: C«H,oO 
Chemical Famify:KeU)nes
Hazard; Combustible. Causes severe eye irritation. Experimental mutagen.
Dale of MSDS Preparation;

Day: 22
Month: February 
Year: 2010

2. COMPOSITION / INFORMATION ON INGREDIENTS ~

Cyclohexanone 
CASNo.: 108-94-1 
TSCA CAS Number: 108-94-1 
Percent Range; 100.0 
Percent Range Units: weight / weight
LD50: Oral rat LDjo = 1535 mg/kg; Oral mouse LDs® = 1400 mg/kg; Oral rat LD» = 1620 mg/kg; Oral rat LDjo = 
1840 mg/kg.
LCSO: Inhalation rat LCso = 8000 ppra/4 hrs; Inhalation human TCLo = 75 ppm -nose, eye respiratory irritation. 
TLV: 25 ppm-skin 
PEL: 25 ppm -
Hazard: Combustible. Causes severe eye irritation. Experimental mutagen.

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appearance: Clear, colorless liquid 
Odor: Peppermint

HARMFUL IF ABSORBED THROUGH SKIN CAUSES EYE IRRITATION MAY CAUSE SKIN AND 
RESPIRATORY TRACT IRRITATION

COMBUSTIBLE LIQUID AND VAPOR

HMIS;
Health: 1 
Flammability: 2 
Reactivity: 0
Protective Equipment: X - See protective equipment. Section 8. 

NFPA:
Health:]
Flammability; 2 
Reactivity: 0
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Page 2
Date Printed 2/22/10 
MSDSNo: A/00/88

Symbol; Not applicable 
Potential Health Effects:

Eye Contact; Causes sevete irritation 
Skin Contact: Causes mild irritation
Skin Absorption: Harmful if absorbed through the skin Effects similar to those of inhalation 

Target Organs: Kidneys Liver
Ingestion; May cause: central nervous system depression diarrhea dizziness drowsiness headache loss of 
coordination nausea vomiting weakness 

Target Organs: Liver Kidne>'s
Inhalation: May cause: respiratory tract irritation nausea, vomiting diarrhea headache dizziness rveakness 
incoordination central nervous s)’slem depression drowsiness loss of consciousness 

Target Organs; Liver Kidneys
Medical Conditions Aggravated; Pre-existing: Kidney conditions Liver conditions 
Chronic Effects; Chronic overexposure may cause liver damage kidne>'damage 
Cancer/Reproductive Toxicity Information;

O.S.H.A. Listed: No

IARCGroup3: Non-classiflable
Cyclohexanone
NTP Listed: No

Additional Cancer / Reproductive Toxicity Information; Contains: an experimental mutagen.
Toxicologically Synergistic Products: None reported

4,FffiSTAID

Eye Contact; Immediately flush eyes with water for IS minutes. Call physician.
Skin Contact (First Aid): Wash skin with soap and plenty of water. Remove contaminated clothing. Call physician 
immediately.
Ingestion (First Aid): Do not induce vomiting. Give 1 -2 glasses of water. Never give anything by mouth to an 
unconscious person. Call physician immediately.
Inhalation; Remove to fresh air. Give artificial respiration if necessary'. Call physician.

5. FIRE FIGHTING MEASURES

Flammable Properties: Combustible Liquid Vapors can travel to a source of ignition and flash back.
Flash Point; {111“F)
Method; Closed cup 
Flammability Limits;

Lower Evpiosion Limits; 1.1 %
Upper Explosion Limits: 8.1 %

Autoignilion Temperature: 420°C (788“F)
Hazardous Combustion Products; Toxic fumes of: carbon monoxide, carbon dioxide.
Fire/Explosion Hazards; Combustible liquid Do not expose to flames. Do not expose to sparks or other ignition 
sources. May react violently with: aldehydes strong acids strong bases strong oxidizers strong reducers 

Static Discharge: None reported.
Mechanical Impact: None reported 

E.\lingulshlng Media: Carbon dioxide Dry chemical. Alcohol foam.
Fire Fighting Instruction: Containers can build up pressure if exposed to heat. As in any fire, wear self-contained 
breathing apparatus pressure-demand and full protective gear. Evacuate area and fight fire from a safe distance.

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to a spill 

according to federal regulations (OSHA 29 CFR I910.120(a)(v)) and per your company's emergency response plan and 
guidclines/procedures. See Section 13, Special Instructions for disposal assistance.
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Page 3
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MSDS No: MOO J 88

Containment Technique: Releases of this material may contaminate the environment Remove all combustible material 
&om spill area. Remove all ignition and spark-creating sources fiom the spill area. Cover spilled liquid \rith a 
commercially available flammable liquid sorbent such as vapor barrier blanket or activated carbon to avoid evolution of 
fumes. Vapors may travel to a source ofignition and flash bade. be ignited b>’: heat, sparks, or flames. Material will 
float on vrater creating a fire hazard. Dike the material to create a barrier to combustibles.
Clean-up Technique: Eliminate all sources ofignition. Do not breathe the iiimes. Cover with an inert material, such as 
sand. Use only non-sparking tools. Sweep up material. Incinerate material at an E.P.A. sf^roved hazardous waste fadlity. 
Decontaminate the area of the spill with a soap solution.
EvaaiatJon Procedure: Evacuate local area (15 foot radius or as directed by your &cility*s emergency response plan) 
when: any quantity is spilled. If conditions warrant, increase the size of the evacuation.
Special Instructions (for accidental release): Product is regulated as RCRA hazardous waste. 
304EHSRQ(40CFR355): Not applicable 
D.O.T. Emergency Response Guide Number: 127

7. HANDLING / STORAGE

Handling: Avoid contact with eyes skin cloAing Do not breathe mist or vapors. Wash thoroughly aAer handling. Use 
with adequate ventilation. Maintain general industrial hygiene practices when using this product 
Storage: Store between 10** and 25°C. Protect from: heat light Keep away from: acids alkalies oxidizers reducers 

Flammability Class: Class II

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Controls: Use a fume hood to avoid exposure to dust, mist or vapor. Maintain general industrial hygiene 
practices when using this product 
Personal Protective Equipment:

Eye Protection: safe^ glasses with top and side shields 
SIdn Protection: disposable-latex gloves lab coat 
Inhalation Protection: laboratory fitme hood

Precautionary Measures: Avoid contact with: eyes skin clothing Do not breathe: mist/vapor Wash thoroughly after 
handling. Use with adequate ventilation. Protect from: heat light Keep away from: acids/acid fiimes alkalies oxidizers 
reducers
r/.F;25M3m-skin 
PEL: 25 ppm - skin

9. PHYSICAL / CHEMICAL PROPERTIES

Appearance: Clear, colorless liquid 
Physical State; Liquid 
Molecular Weight: 9&M g/mol 
Odor: Peppermint 
pH: Not determined 
Fapor Pressure: 136 mm at 100®C 
Vapor Density (air = I): 3.4 
Bolling Point: ISS.6’C (312.1°F)
Melting Point: Not applicable 
Specific Gravity (water = I): 0.948 
Evaporation Rate (water = 1): Not determined 
Volalile Organic Compounds Content: 100%
Partition Coefficient (n-octanol/water): Not determined 
Solubility:

Water: Slightly soluble 
Acid: Not determined 
Other: Soluble in most organic solvents 

Meta! Corrosivity:
Steel: Not determined 
Aluminum: Not determined
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10. STABILITY / REACTIVITY

Page 4
Date Printed 2/22/10 
MSDSNo: M00188

Chemical Stability; Stable when stored under proper conditions.
Conditions to Avoid: Contact with heat, sparks, open flames or other ignition sources. Exposure to light.
BeactMly /Incompatibility; Incompatible with: acids alkalies oxidizers reducers
Hazardous Decomposition: Heating to decomposition releases toxic fiimes of carbon monoxide and carbon dioxide. 
Hazardous Polymerization: Will not occur.

11. TOXICOLOGICAL INFORMATION

Product Toxicological Data:
LDSO: Oral rat LD^ = 1535 mg/kg; Oral mouse LD50 = 1400 mgAg; Oral rat LD50 = 1620 mg/kg; Oral rat LD» = 
1840 mg/kg.
LC50: Inhalation rat LC50 = 8000 ppm/4 hrs; Inhalation human TCLo = 75 ppm -nose, eye respiratory irritation.
Dermal Toxicity Data: Skin rabbit LD50 = 948 mg/kg.
Skin and Eye Irritation Data; Skin irritation rabbit: 500 mg = MILD; Eye irritation rabbit: 20 mg = SEVERE; Eye 
irritation rabbit: 250 pg/24 hrs = SEVERE.
Mutation Data: C>1ogenetic analysis in human leukoc)'tes @ 100 pmol/l; Cylogenetic analysis in human lymphocytes 
@ 5 pg/1; Sister chromatid exchange in hamster ovary @ 7500 pl/l; Mutatimi in mammalian somatic cells in hamster 
ovary @ 7500 pl/1.
Reproductive Effects Data; Inhalation rat (female) TCLo = 105 mg/mV4 hrs (Fertility: pre-implantation mortality'); Oral 
mouse (female) TDLo = 11 g/kg (Effects on newborn: growth statistics).

Ingredient Toxicological Data: - 
Not applicable

12. ECOLOGICAL INFORMATION

Product Ecological Information: Aquatic toxicity: Golden ides LC50 = 536 mg/1/48 hrs; No inhibition of bacteria in 
effluent if properly introduced into acclimated biological treatment facility.

Ingredient Ecological Information: —
Not applicable

13. DISPOSAL CONSIDERATIONS 

EPA Waste ID Number; DOOI
Special Instructions (Disposal): Incinerate material at an E.P.A. approved hazardous waste facility.
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal trash.
NOTICE (Disposal); These disposal guidelines arc based on federal regulations ^ may be superseded by more stringent 
state or local requirements. Please consult your local environmental regulators for more informatioiL

14. TRANSPORT INFORMATION

D.O.T.:
D.O.T. Proper Shipping Name; Cyclohexanone

DOT Hazard Class: 3 
DOT Subsidiary Risk: NA 
DOT ID Number: UN19I5 
DOT Packing Group: HI 

I.C.A.O.:
I.C.A.O, Proper Shipping Name: Cyclohexanone

ICAO Hazard Class: 3 
ICAO Subsidiary Risk: NA 
ICAO ID Number: UN1915 
ICAO Packing Group: HI
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IM.O. Proper Skip^ng Name: Cyclohexanone

I.M.O. Hazard Class: 3 
IM O. Subsitttary Risk; NA 
IM.O, ID Number: Vm9l5 
LM.O. Packing Group: ni

Additional Information: There is a possibility tiiat this product could be cemtained in a reagent set or kit composed of 
^'arious compatible dangerous goods. If die item is NOT in a set or kit, the classification given above applies. If the item IS 
part of a set or kit, the classification would change to the following: UN3316 Chemical Kit, Class 9, PGII or III. If the item 
is not regulated, the Chemical Kit classification does not qiply.

15. REGULATORY INFORMATION ”

D.S. Federal Regulations:
O.S.H,A.: This product meets the criteria for a hazardous substance as defined in the Hazard Communication Standard. 
(29 CFR 1910.1200)
FP-A-:

&A.RA. Title III Section 311/312 Cat^orization (40 CFR 370): Immediate (Acute) Health Hazard Delayed 
(Chronic) Health Hazard Fire Hazard
S,AJLA. Title III Section 313 (40 CFR 372): This product docs NOT contain any chemical subject to the reporting 
requirements of Section 313 of Title 111 of SARA.

302 (EHS) TPQ (40 CFR 3SS): Not applicable
304 CERCLARQ (40 CFR 302,4); Cyclohexanone 5000 lbs.
304EHSRQ(40CFR3SS): Not applicable 
Oean Water Act (40 CFR 116.4): Not applicable
RCRA: Contains RCRA regulated substances. Sec Section 13, EPA Waste ID Number.

CP.S’.C.-NotanilicaUe 
Stale Regulations;

California Prop. 65: No Prop. 65 listed chemicals are present in this product 
Identification of Prop. 65 Ingredient(s): Not applicable 

California Perchlorate Rule CCR Title 22 Chap 33;
Trade Secret Registry: Not applicable 
National Inventories:

V.S. Inventory Status: TSCA Listed: Yes 
TXA CAS Number; 108-94-1

16. OTHER INFORMATION 

Intended Use; Laboratoiy Reagent
References: CCINFO MSDS/FTSS. Canadian Centre for Occupational Health and Safety’.. Hamilton, Ontario Canada: 
30 June 1993. Fire Protection Guide on Hazardous Materials, 10th Ed. Quincy, MA: National Fire Protection Fire 
Protection Guide on Hazardous Materials, 10th Ed. Quincy, MA: National Fire Protection Association, 1991. NIOSH 
Registry of Toxic Effects of Chemical Substances, 1985-86. Cincinnati: U.S. Department of Health and Human Services, 
April, 1987. Patty, Frank A. Industrial Hygiene and Toxicology. 3rd Revised Edition. Volume 2. New York: A Wiley- 
Interscience Publication, 1981. Technical Judgment Sax, N. Irving. Dangerous Properties of Industrial Materials, 7th Ed. 
New York: Van Nostrand Reinhold Co., 1989. TLV's Threshold Limit Values and Biological Exposure Indices for 1992- 
1993. American Conference of Governmental Industrial Hygienists, 1992. The Merck Index, II th Ed. Rahway, New 
Jersey: Merck and Co., Inc.. 1989. Air Contaminants, Federal Register, Vol. 54, No. 12. Thursday, January 19,1989. pp. 
2332-2983. 29 CFR 1900- 1910 (Code ofFederalR^uiations-Labor). lARC Monographs on the Evaluation of the 
Carcinogenic Risks to Humans. World Health Organization (Volumes 1-42) Supplement 7. France: 1987. List of 
Dangerous Substances Classified in Annex I of the EEC Directive (67/548) - Classification, Packaging and Labeling of 
Dangerous Substances, Amended July 1992. Sixth Annual Report on Carcinogens, 1991. U.S. Department of Health and 
Human Services. Rockville. MD: Technical Resources, Inc. 1991. Vendor Information. EU Occupational Exposure 
Limits On Line.

Revision Sununary: Updates in Section(s) 14,
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Legend;
NA - Not Applicable 
ND - Not Determined 
NV-Not Available

wAv - weight/weight 
wlv - weiglit/volume 
v/v - volume/volume

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual site safet)' 
programs in accordaiKe with applicable hazard communication standards and regulations.

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA 
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF.

HACH COMPANY ©2010
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MDLTIGRAPHICS DIV; AM INTERNATIONAL -- DEGLAZING SOLV. #S 83-0-105532, 
MATERIAL SAFETY DATA SHEET 
'SN: 6850002011269 
mufacturer's CAGE: 09177 

^art No. Indicator: B
Part Number/Trade Name: DEGLAZING SOLV. #S 83-0-105532, 83-9-105533

General Information

83-9-105533 -
CfiS# 71-55-6 
MSDS Ser BJMBQ 
Deglazing Solv,

Item Name: LITHOGRAPHING FOUNTAIN SOLUTION
Company's Name: MULTIGRAPHICS DIVISION; AM INTERNATIONAL, INC. 
Company's Street: 1800 WEST CENTRAL ROAD 
Company's City: MT.PROSPECT 
Company's State: IL '
Company's Country: US 
Coitpany’s Zip Code: 60056-2293
Company's Emerg Ph #: 312-870-5121 (DAY) 398-1900 (NIGHT)
Company's Info Ph #: 312-870-5121
Record No. For Safety Entry: 002
Tot Safety Entries This Stk#: 004
Status: SE
Date MSDS Prepared: 01APR89 
Safety Data Review Date: 1407^91 
Supply Item Manager: CX
MSDS Preparer'S Name: NORMAN J. ENGLBRECHT 
MSDS Serial Number: BJMBQ 
Hazard Characteristic Code: N1

Ingredients/Identity Information

Proprietary: NO
Ingredient: METHYL CHLOROFORM (1,1,l-TRICHLOROEHANE) (SARA III) 
Ingredient Secjuence Niomber: 01 
■percent: 96\
^lOSH (RTECS) Number: KJ2975000 

.<UVS Number: 71-55-6 
OSHA PEL: 350 PPM/450 STEL 
ACGIH TLV: 350 PPM/450STEL;9192 
Other Recommended Limit: NONE SPECIFIED

SSSBSSSSS

Physical/Chemical Characteristics

Appearance And Odor: CLEAR COLORLESS LIQUID WITH ETHERAL ODOR.
Boiling Point: 154F,68C
Vapor Pressure (MM Hg/70 F): 120
Vapor Density (Air=l): 4.54
Specific Gravity: 1.31
Decoitposition Tenperature: UNKNOWN
Evaporation Rate And Ref: 0.35 (BUTYL ACETATE= 1)
Solubility In Water: NEGLIGIBLE 
Corrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazaird Data
ssssssss

Flash Point: NONE 
Flash Point Method: TCC 
Lower Explosive Limit: 7 
Upper Explosive Limit: 15
Extinguishing Media: USE WATER FOG, CARBON DIOXIDE OR DRY CHEMICAL.
Special Fire Fighting Proc: FIRE FIGHTERS SHOULD USE NIOSH APPROVED SCBA- & 
FULL PROTECTIVE EQUIPMENT FOR POSSIBLE EXPOSURE TO HYDROGEN CHLORIDE AND 
POSSIBLE TRACES OF PHOSGENE.
Unusual Fire And Expl Hazrds: VAPORS CONCENTRATED IN A CONFINED OR POORLY 

_ VENTILATED AREA CAN BE IGNITED UPON CONTACT WITH A HIGH ENERGY SPARK, 
■^^LAME, OR HIGH HEAT SOURCE.

'•J|» = SSSSSBSBSSSSSSSSSSS = SSBSS = SSBSSSSSS = BSSSBSSSS

Reactivity Data
SSS3S8SaSSSBBsSSSSBSSS = S = SS = SSSS = SSSSBSSSSSBSBSSS
Stability: YES

SSBB8SSSS
BSB = SS = SS =

ft0/n7/07 1658:50
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Cond To Avoid (Stability) : HIGH TEMPERATURES, SPARKS, AND OPEN FLAMES 
Materials To Avoid: CAUSTICS, OXIDIZERS AND ALUMINUM, 

azardous Decomp Products; HYDROGEN CHLORIDE AND POSSIBLE TRACE OP 
XOSGENE.

.lazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT APPLICABLE

Health Hazard Data

LD50-LC50 Mixture: UNKNOWN 
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: NO
Health Haz Acute And Chronic: EYE IRRITANT, MILDLY IRRITATING TO SKIN,
WILL DEFAT SKIN. SLIGHTLY TOXIC, ANASTHETHIC EFFECTS MAY OCCUR IN RANGES OF 
1000 PPM IF INHALED. NOT SIGNIFICANTLY TOXIC IF INGESTED.
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: NONE OF THE COMPOUNDS IN THIS PRODUCT IS 
LISTED BY lARC, NTP, OR OSHA AS A CARCINOGEN.
Signs/Symptoms Of Overexp: SEE HEALTH HAZARDS.
Med Cond Aggravated By Exp: INCREASED SENSITIVITY TO ADRENALIN MAY BE 
CAUSED BY OVEREXPOSURE.
Emergency/First Aid Proc: INHALATION:REMOVE TO FRESH AIR. RESUSCITATE IF 
NOT BREATHING. GET MEDICAL ATTENTION. EYES:IMMEDIATELY FLUSH WITH PLENTY OF 
REMOVE CONTAMINATED CLOTHING. WASH WITH SOAP AND WATER. IF IRRITATION 
PERSISTS, GET MEDICAL ADVICE. INGESTION:DO NOT IITOUCE ■ VOMITING. GIVE MILK 
OR USP MINERAL OIL. GET IMMEDIATE MEDICAL ATTENTION.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill; SMALL SPILL: WIPE/SOAK UP WITH TOWELS OR 
RAGS. LARGE SPILL: WEAR SUITABLE MASK - EVAPORATES RAPIDLY. DO NOT POUR 
)OWN DRAIN.

-Neutralizing Agent: NOT APPLICABLE.
Waste Disposal Method: DISPOSAL SHOULD BE MADE IN ACCORDANCE WITH ALL 
APPLICABLE FEDERAL, STATE AND LOCAL LAWS AND REGULATIONS.
Precautions-Handling/Storing: STORE IN A COOL, DRY, WELL VENTILATED AREA. 
KEEP CONTAINERS TIGHTLY CLOSED WHEN NOT IN USE. PROTECT CONTAINERS FROM 
PHYSICAL DAMAGE.
Other Precautions: READ AND FOLLOW DIRECTIONS ON LABEL. DO NOT REUSE 
CONTAINER. DO NOT USE WITH ALUMINUM.

Control Measures
SSBS = = SSSSS

BSBSSSSBSS

Respiratory Protection: IP VENTILATION DOES NOT MAINTAIN INHALATION 
EXPOSURES BELOW PEL (TLV) , USE NIOSH/MSHA APPROVED ORGANIC VAPOR CARTRIDGE 
AND DUST/MIST PRE-FILTER RESPIRATORS AS PER CURRENT 29 CFR 1910.134, 
INSTRUCTIONS/WARNINGS AND NIOSH-RESPIRATOR SELECTION.
Ventilation: LOCAL EXHAUST ONLY TO REMAIN BELOW 50% OF TLV.
Protective Gloves: NEOPRENE
Eye Protection: SAFETY GLASSES WITH OPTIONAL FACE SHIELD 
Other Protective Equipment: EYE WASH STATION AND SAFETY SHOWER.
INDUSTRIAL-TYPE WORK CLOTHING AND APRON AS REQUIRED.
Work Hygienic Practices: OBSERVE GOOD PERSONAL HYGIENE PRACTICES AND 
RECOMMENDED PROCEDURES. DO NOT WEAR CONTAMINATED CLOTHING OR FOOTWEAR. 
Suppl. Safety & Health Data: AVOID PROLONGED OR REPEATED EXPOSURE. DO NOT 
GET ON SKIN OR IN EYES. DO NOT BREATHE VAPORS OR MISTS.

===========Transportation Data
BSBSBSS

===========

L
Disposal Data 

Label Data
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = 
Label Required: YES

\ v^ = = = = = = = = = = = = = = ============
============

=========
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http;//haz 1 .siri.org;80/msds/h/q362/q130945 http;//hazl .siri.org;80/msds/h/q362/q 13094;

Technical Review Date: 14JAN91 
Label Status: F

OHnmon Name: DEGLAZING SOLV. #S 83-0-105532, 83-9-105533 
hronic Hazard: YES 

Signal Word: WARNING!
Acute Health Hazard-Moderate: X 
Contact Hazard-Moderate: X 
Fire Hazard-None: X 
Reactivity Hazard-None: X
Special Hazard Precautions: VAPORS MAY CAUSE DIZZINESS OR SUFFOCATION. 
EXPOSURE IN AN ENCLOSED AREA MAY BE VERY HARMFUL. CONTACT MAY IRRITATE OR 
BURN SKIN AND EYES. FIRE MAY PRODUCE IRRITATING OR POISONOUS GASES. RUNOFF 
FROM FIRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION. EYE IRRITANT, 
MILDLY IRRITATING TO SKIN, WILL DEFAT SKIN. SLIGHTLY TOXIC, ANASTHETHIC 
EFFECTS MAY OCCUR IN RANGES. OF 1000 PPM IF INHALED. NOT SIGNIFICANTLY TOXIC 
IF INGESTED.
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y
Label Name: MULTIGRAPHICS DIVISION; AM INTERNATIONAL,
INC.
Label Street: 1800 WEST CENTRAL ROAD
Label City: MT.PROSPECT
Label State: IL
Label Zip Code: 60056-2293
Label Country: US
Label Emergency Number: 312-870-5121 (DAY) 398-1900 (NIGHT)

sasssssssssass

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan®siri.org.

09/03/97 16:58:5



96.35.095 
AM MULTIGRAPHICS MATERIAL SAFETY DATA SHEET Page 1 of 3

TRADE NAME; Electrostatic Solution 

I. PRODUCT IDENTIFICATION

DATE; January, 1996 (Revised)

83-1-104054 1 gal
83-0-104055 5 gal

200-1050-50A 50 gal

waTno/synonym; Conversion Solution Part Numbers: 83-1-104054

Manufactured/Distributed by;

Emergency Phone - Day
Night

AM MULTIGRAPHICS
1800 West Central Road
Mt. Prospect, Illinois 60056

(847) 375-5956____________
Chemtrec (800) 424^9300

II. INGREDIENTS - Confidential Information for Safety/Health Use Only
(ALL EXPOSURE LIMITS ARE PPM UNLESS OTHERWISE NOTED)

Chemical Name CAS# OSHA ACGIH, NIOSH NTP,IARC 
PEL TLV, EXPOSURE OSHA 

LIMITS

WT %

*potassium 
hexacyano f errate 13943-58-3 N/E

TWA STEL Carcinogen

N/E N/E No 2-5
*monoammonium phosphate 7722-76-1 N/E N/E N/E No 8-10
♦♦glycerine 56-81-5 10mg/m3 N/E No 12-14
♦giim arable 9000-01-5 N/E N/E N/E No 1-2
♦water 7732-18-5 N/E N/E N/E No 74-79

♦ non-hazardous as defined by 29CFR 1910.1200. '►♦as mist only.

PHYSICAL PROPERTIES

212«F
15 e
N/E

___ Specific Gravity
25®C Melting Point;

(H2O = 1): 
N/A

1.08

Evaporation Rate;
 (butyl acetate = 1) 

Yellow green liquid, piy______4.5

slower 
then water

Boiling Point (®F); __
Vapor Pressure (mm Hg.):
Vapor Density (Air * 1); __
Solubility in Water: complete
Appearance/Odor: ^

slight almond odor

IV. FIRE AND EXPLOSION HAZARD

Flash Point (Method) : None Flammable Limits; LEL;N/A UEL;N/A
Extinguishing Media: Compatible with all extinguishing media.
Special Fire Fighting Procedure: None__________________________________
Unusual Fire/Explosion Hazards: Catastrophic accidents, involving
large quantities of product and accompanied by fire or contact with 
large quantities of strong acid, response personnel will be required to 
wear NIOSH/MSHA approved self-contained breathing apparatus due to, and 
dependent upon, the quantities of cyanide.

N/A = Not Applicable 
N/E = Not Established

f
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MATERIAL SAFETY DATA SHEET Page 2 of 3
Electrostatic Solution P/N's 83-1-104054, 83-0-104055, 200-1050-50A

V. REACTIVITY DATA
Stable under normal

Stability: conditions of use Conditions to Avoid: Strong light & heat
Incompatibility, Materials to Avoid: Chlorine bleach, strong acids.
Hazardous Decomposition Products: Product will slowly decompose with
formation of hydrocyanic acid, complex cyanoferrates and cyanides. 
Hazardous Polymerization: Will not occur.^

SPILL OR LEAK PROCEDURE/WASTE DISPOSAL

Flush with water to drain. Disposal: Small Quantities such as employed 
in normal use may be flushed with water to drain. Do not mix with acid
wastes. Larger Quantities should not be dumped into waterways, checlc 
Federal, State and Local regulations regarding disposal of hexacyano- 
ferrate salts (Generally 2 ppm maximum in streams and lakes).

VII. HEALTH HAZARD DATA

A) Routes of entry, signs and symptoms of overexposure, acute and 
chronic effects.
Eye: _____ May cause eye irritation._______________________________
Skin: Prolonged contact may cause skin irritation.

B)
C)

Not a normal route of entry.Inhalation: 
Ingestion: Large doses may cause gastro-intestinal irritation.
Target Organs; _____ None known

Not found in NTP, IARC or OSHA.Carcinogenicity: 
Medical conditions generally aggravated by normal exposure: None.

Hexacyanoferrate salts are considered slightly toxic to 
humans, regardless of whether exposure is acute dermal, acute 
ingestion or chronic systemic. Any effect on the human body is 
temporary and reversible and the effect disappears following 
termination of exposure.

D) Emergency and First Aid

Eye;
Skin:'

Inhalation:
Ingestion:^

Flush with water for 15 minutes. Get medical aid. 
Wash with soap and water 
Not a normal route of entry.
Induce vomiting, get medical aid.

VIII. SPECIAL PROTECTION INFORMATION

Respiration Protection: N/A___________
Ventilation: Normal air conditioning
Protective Gloves 
Other Protection:

Not reguired 
N/A____________

Eye Protection: optional

IX. SPECIAL PRECAUTIONS

Handling and Storage: Store in a cool, dark place, away from strong
acids and fire hazards. Wash thoroughly after handling.

Other: Read label precautions. Do not reuse container.
For Commercial use only. Keep from reach of children.
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MATERIAL SAFETY DATA SHEET Page 3 of 3
Electrostatic Solution P/N's 83-1-104054, 83-0-104055, 200-1050-50A

X. ENVIR ?AL DATA
Hazardous Substance (40 CFR 372: SARA Sec. 313)

None
Reportable Quantity (40 CFR 355: SARA Sec. 302)

None
Hazardous Substance (40 CFR 302: CERCLA Table 302.4)

None
RCRA Waste Number 

None
Volatile Organic Compounds 

None
SARA Hazard Class

Acute: no Chronic: no Fire: no Pressure: no Reactivity: no

NFPA Hazard Rating
Health: l Flammability:_0_ Reactivity: 0 Specific Hazard: N/A

XI. DOT SHIPPING INFORMATION 

Surface: non-hazardous Air: non-hazardous
Proper Shipping Neune: N/A 
UN N/E Class N/E Labels: none required

NOTE:
The chemicals in this product are listed on the TSCA inventory.

XII. DISCLAIMER
The information contained in this Material Safety Data Sheet is 
furnished without warranty of any kind. AM Multigraphics believes 
that the information contained herein is current as of the revision 
date of this MSDS. Since the conditions of use of this product are 
beyond the control of AM Multigraphics, it is the obligation of the 
user to determine the conditions for safe use.

r



MATERIAL SAFETY DATA SHEET

ECTION 1 - PRODUCT AND COMPANY IDENTIFICATION
:ompany: AccuStandard, Inc.

125 Market Street 
New Haven, CT 06513

Catalog Number; P-045S 
Product Name; Endrin 
Synonyms; N/A 
Formula; N/A

Date MSDS Printed; 10/4/2007 
Preparation Date; 10/4/2007 
Information Phone Number; 203-786-5290 
Emergency Phone Number; 203-786-5290 
Hours; Mon. to Fri. 8am-5pm EDT

Molecular Weight; N/A

SECTION 2 - COMPOSITION / INFORMATION ON INGRF.mFNTS

Component(s) ( 1 )
ACGIH-TLV (mg/m3) OSHA-PEL (mg/m3) 

CAS # Appr. % TWA STEL skin TWA STEL skin
Endrin 72-20-8 0.01

Medianol

SECTION 3 - HAZARDS IDENTIHCATION

67-56-1 99.99 262 328 x 260

Health and Environmental Hazards/Symptoms of Exposure:
Over exposure may cause dizziness, nausea, muscle weakness, narcosis and respiratory failure. After ingestion or inhalation, initial 
symptoms may be only that of mild intoxication, but may become severe after 12 or 18 hours. May cause eye, kidney, liver, and skin 
damage. May cause central nervous system damage. POISON; May be fatal or cause blindness if swallowed. Fetal development 
abnormalities and effects on embryo or fetirs have been reported fi’om prolonged exposure to methanol in laboratory tests involving 
pregnant rats.

HMIS®III

NFPA d
Potential Health Effects:

Irritating to eyes.
Irritating to skin.
Toxic if absorbed through skin.
Irritating to mucous membrane and upper respiratory system.
Toxic if itthaled or swallowed.

Routes of Entry:
Itrhalation, ingestion or skin contact.

Carcinogenicity:
This product is or contains components that are not listed (ACGIH, lARC, NTP, OSHA) as a cancer causing agent.

SECTION 4 - FIRST AH) MEASURES 
Emergency Firrst Aid:

Get medical assistance for all cases of overexposure.
Skin contact; Immediately wash skin with soap and plenty of water. Remove contaminated clothing. Get medical attention if 
symptoms occur. Wash clothing before reuse.
Eye contact; Immediately flush with plenty of water. After initial flushing, remove and contact lenses and continue flushing for at 
least 15 minutes. Assure adequate flushing by separating the eyelids with fingers.
Inhalation; Remove to fresh air. If not breathing, give artificial respiration or give oxygen by trained personnel. Seek immediate 
medical attention.

Catalog Number; Alteration of any information contained herein without 
written permission from AccuStandard strictly prohibited.

Page 1
Preparation Date; 10/4/2007



MATERIAL SAFETY DATA SHEET

Ingestion; Do NOT induce vomiting. Call a physician immediately. Never give anything by mouth to an unconscious person. 
SECTION 5 - FIRE FIGHTING MEASURES 
Flammable Properties:

Flashpoint: 52°F(11°C) (tcc)
Flammable Limits LEL (%): 6.7
Flammable Limits UEL (%): 36.5
Autoignition Temperature: 385 °C

Dangerous fire and explosive hazard.
Containers can build up pressure if exposed to heat.
Vapors can travel to a source of ignition and flash back.
During a fire, irritating and highly toxic gases may be generated by thermal decomposition or combustion.

Extinguishing Media:
Use alcohol foam, carbon dioxide, dry chemical, or water spray when fighting fires involving this material.

Fire Fighting Procedures:
As in any fire, wear self-contained breathing apparatus pressure demand, MSHA/NIOSH (approved or equivalent) and full protective

SECTION 6 - ACCIDENTAL RF.I F.ASF. MEASURES 
Spill Response:

Wear suitable protective equipment listed under Exposure Controls / Personal Protection. Eliminate any ignition sourdes until the 
area is determined to be fi-ee fi-om explosion or fire hazards. Contain the release and eliminate its source, if this can be done without 
risk. Dispose as hazardous waste. Comply with Federal, State and local regulations.

SECTION 7 - HANDLING AND STORAGE

Store in a tighly closed container.
Keep refingerated.
Avoid breathing vapors or mists.
Use with adequate ventilation.
Do not get in eyes, on skin or clothing.
Avoid prolonged or repeated exposure.
This product should only by used by persons trained in the safe handling of hazardous chemicals.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Engineering Controls and Personal Protection Equipment (PPE):

Respiratory Protection: If workplace exposure limit(s) of product or any component is exceeded (see TLV/PEL), a NIOSH/MSHA 
approved air supplied respirator is advised in absence of proper environmental control. OSHA regulations also permit other 
NIOSH/MSHA respirators (negative pressure type) under specified conditions (see your safety equipment supplier). Engineering 
and/or administrative controls should be implemented to reduce exposure.
Material should be handled or transferred in an approved fume hood or with adequate ventilation.
(Chloroprene, natural rubber, nitrile, or equivalent)
Safety glasses with side shields must be worn at all times.
Safety glasses with side shields must be worn at all times.

General Hygiene Considerations:
Wash thoroughly after handling. Do not take internally. Eye wash and safety equipment should be readily available.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES
Appearance; Clear liquid 
Odor: N/A 
pH: N/A
Vapor Pressure: 97 mmHg (20 °C)

Catalog Number: Alteration of any information contained herein without 
written permission fi-om AccuStandard strictly prohibited.

Page 2
Preparation Date: 10/4/2007



MATERIAL SAFETY DATA SHEET

Vapor Density (Air = 1): 1.1 g/L 
Boiling Point: 65 °C
Melting Point: -93.9 °C 
Solubility in Water (%): Very soluble 
Specific Gravity (HjO = I): 0.791 g/cm3 
Flashpoint: 52°F(11°C) (tcc) 
Explosion Limits (%): 6.7 to 36.5 
Autoignition Temperature: 385 °C 
Percent Volatile: 99.9+
Evaporation Rate (BuAc =1): 5.9 
Molecular Weight: N/A 
Molecular Formula: N/A

SECTION 10 - STABILITY AND REACTIVITY
Stability: Stable

Conditions To Avoid: Heat; Contact with ignition sources
Materials To Avoid: Acids

Oxidizers
Alkali metals; Reducing agents

Hazardous Decomposition: Carbon oxides; Formaldehyde 
Hazardous Polymerization: Will not occur

SECTION 11 - TOXICOLOGICAL INFORMATION
See section 3 for specific toxicological information for the ingredients of this product.

SECTION 12 - ECOLOGICAL INFORMATION
By complying with sections 6 and 7 there will be no release to the enviromnent.

SECTION 13 - DISPOSAL CONSIDERATIONS
Recycle or incinerate at any EPA approved facility or dispose in compliance vnth Federal, State and local regulations. Empty 
containers must be triple-rinsed prior to disposal.

SECTION 14 - TRANSPORT INFORMATION
DOT UN Number UN1230 Shipping Class: 3 Packing Group: 11 FLAMMABLE

SECTION 15 - REGULATORY INFORMATION
In addition to Federal and state regulations, local regulations may apply. Check with your local regulatory authorities.

Not all components are listed on the TSCA Inventory. For research and development use only. Not for manufacturing or commercial 
purposes.
WARNING: This product contains chemicals known to the state of California to cause birth defects or other reproductive harm. 

SECTION 16 - OTHER INFORMATION
This document has been designed to meet the requirements of OSHA, ANSI and CHIPS regulations.

Catalog Number: Alteration of ^ information contained herein without 
written permission from AccuStandard strictly prohibited.

Page 3
Preparation Date: 10/4/2007



MATERIAL SAFETY DATA SHEET

The statements contained herein are offered for informational purposes only and are based on technical data that we believe to be 
accurate. It is intended for use only by persons having the necessary technical skill and at their own discretion and risk. Since

conditions and maimer of use are outside our control, we make 
NO WARRANTY, EXPRESSED OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE.

Legend : N/A = Not Available ND = Not Determined NR = Not Regulated

♦ * ♦ End of Document * * *

Catalog Number: Alteration of any information contained herein without 
written permission from AccuStandard strictly prohibited.

Page 4
Preparation Date: 10/4/2007



SIGMA-ALDRICH sigm»-MMch.eoni

SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006 

Version 4.0 Revision Date 14.03.2010 
Print Date 21.04.2010

GENERIC EU MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING
Product name Ethanol

Product Number
Brand

493546
SigmaAldrich

Company

Telephone
Fax
Emergency Phone #

Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA
+18003255832 
+18003255052 
(314) 776-6555

2. HAZARDS IDENTIFICATION
Classification of the substance or mixture

According to Regulation (EC) Nol 272/2008
Flammable liquids (Category 2)
According to European Directive 67/548/EEC as amended.
Highly flammable.

Label elements
Pictogram <$>

Signal word Danger
Hazard statement(s)
H225 Highly flammable liquid and vapour.
Precautionary statement(s)
P210 Keep away from heat/sparks/open flames/hot surfaces. - No smoking.

Hazard symbol(s)
F Highly flammable

R-phrase(s)
R11 Highly flammable.
S-phrase(s)
S7
S16

Keep container tightly closed.
Keep away from sources of ignition - No smoking.

Other hazards - none

3. COMPOSmON/INFORMATION ON INGREDIENTS
Synonyms Ethyl alcohol

Formula
Molecular Weight

C2H6O
46,07 g/mol

Sigma-Aldrich - 493546 Page 1 of 6



CAS-No. EC-No. Index-No. Classification Concentration

Ethanol
64-17-5 200-578-6 603-002-00-5 Flam. Liq. 2; H225

F, R11
-

For the full text of the H-Statements mentioned in this Section, see Section 16.

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.
If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.
In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.
If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. 
Consult a physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, 
apply water from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; 
solid streams of water may be ineffective. Cool all affected containers with flooding quantities of water.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.
Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all sources of ignition. Evacuate 
personnel to safe areas. Beware of vapours accumulating to form explosive concentrations. Vapours can 
accumulate in low areas.
Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous 
earth, vermiculite) and place in container for disposal according to local / national regulations (see section 
13).

7. HANDLING AND STORAGE
Precautions for safe handling 
Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic 
charge.
Conditions for safe storage
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are 
opened must be carefully resealed and kept upright to prevent leakage.

hygroscopic

Sigma-Aldrich - 493546 Page 2 of 6



8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Personal protective equipment 

Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with 
multi-purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to 
engineering controls. If the respirator is the sole means of protection, use a full-face supplied air 
respirator. Use respirators and components tested and approved under appropriate government 
standards such as NIOSH (US) or CEN (EU).
Hand protection
The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and the 
standard EN 374 derived from it.
Handle with gloves.
Eye protection
Face shield and safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the 
work place.
Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at 
the end of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance

Form liquid, clear
Colour colourless

Safety data
pH no data available
Melting point -114 “C-lit.
Boiling point 78 “C - lit.
Flash point 14,0 °C - closed cup

Ignition temperature 363 X
Lower explosion limit 3,3 %(V)
Upper explosion limit 19%(V)
Vapour pressure 59,5 hPa at 20,0 °C
Density 0,789g/cm3at25 X
Water solubility completely soluble

10. STABILITY AND REACTIVITY 

Chemical stability
Stable under recommended storage conditions.

Conditions to avoid 
Heat, flames and sparks.

Materials to avoid
Alkali metals. Ammonia, Oxidizing agents. Peroxides

Sigma-Aldrich • 493546 Page 3 of 6



Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXiCOLOGICAL iNFORMATION
Acute toxicity
LD50 Oral - rat - 7.060 mg/kg
Remarks; Lungs, Thorax, or Respiration;Other changes.
LC50 Inhalation - rat -10 h - 20000 ppm
Skin corrosion/irritation
Skin - rabbit - Irritating to skin. - 24 h

Serious eye damage/eye irritation 
Eyes - rabbit - Mild eye irritation - 24 h
Respiratory or skin sensitization 
no data available

Germ ceil mutagenicity

no data available 
Carcinogenicity 

Carcinogenicity - mouse - Oral
TumorigenicEquivocal tumorigenic agent by RTECS criteria. LiverTumors. Blood;Lymphomas including 
Hodgkin's disease.

This product is or contains a component that is not classifiable as to its carcinogenicity based on its lARC, 
ACGIH, NTP, or ERA classification.

lARC; No component of this product present at levels greater than or equal to 0.1% is identified as 
probable, possible or confirmed human carcinogen by lARC.

Reproductive toxicity
Reproductive toxicity - Human - female - Oral
Effects on Newborn; Apgar score (human only). Effects on Newborn; Other neonatal measures or effects. 
Effects on Newborn; Drug dependence.
Specific target organ toxicity - single exposure 
Inhalation - May cause respiratory irritation.
Specific target organ toxicity - repeated exposure 
no data available
Aspiration hazard 
no data available
Potential health effects

Inhalation
Ingestion
Skin
Eyes

May be harmful if inhaled. May cause respiratory tract irritation. 
May be harmful if swallowed.
May be harmful if absorbed through skin. May cause skin irritation. 
May cause eye irritation.

Signs and Symptoms of Exposure
Central nervous system depression, narcosis. Damage to the heart.. To the best of our knowledge, the 
chemical, physical, and toxicological properties have not been thoroughly investigated.

Additional Information 
RTECS; KQ6300000

12. ECOLOGICAL INFORMATION 

Toxicity
Sigma-Aldrich - 493546 Page 4 of 6



Toxicity to fish

Toxicity to daphnia 
and other aquatic 
invertebrates.

LC50
LC50
LC50
LC50
EC50

■ Oncorhynchus mykiss (rainbow trout) -13.000,00 mg/I - 96 h
- Oncorhynchus mykiss (rainbow trout) -10.400,00 mg/I - 96 h

■ Pimephales promelas (fathead minnow) -15.300,00 mg/I - 96 h
■ other fish - 10.000,00 mg/I - 24 h
- Daphnia magna (Water flea) - 9,30 mg/I - 48 h

Persistence and degradability 
no data available

Bioaccumulative potential 
no data available

Mobility in soil 
no data available

PBT and vPvB assessment 
no data available
Other adverse effects 
no data available

13. DISPOSAL CONSIDERATIONS 

Product
Bum in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as 
this material is highly flammable. Observe all federal, state, and local environmental regulations. Contact a 
licensed professional waste disposal service to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION
ADR/RID
UN-Number 1170 Class: 3
Proper shipping name: ETHANOL
IMDG

Packing group: II

UN-Number 1170 Class: 3
Proper shipping name: ETHANOL 
Marine pollutant: No

Packing group: II EMS-No: F-E, S-D

lATA
UN-Number: 1170 Class: 3
Proper shipping name: Ethanol

Packing group: II

15. REGULATORY INFORMATION
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

16. OTHER INFORMATION
Text of H-code(s) and R-phrase(s) mentioned in Section 3

Flam. Liq.
H225 
F
R11

Flammable liquids 
Highly flammable liquid and vapour. 
Highly flammable 
Highly flammable.

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

Sigma-Aldrich-493546 Page 5 of 6



The above information is believed to be correct but does not purport to be all inclusive and shall be used 
only as a guide. The information in this document is based on the present state of our knowledge and is 
applicable to the product with regard to appropriate safety precautions. It does not represent any guarantee 
of the properties of the product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from 
handling or from contact with the above product. See reverse side of invoice or packing slip for additional 
terms and conditions of sale.

Sigma-Aldrich-493546 Page 6 of 6



(S Fisher Scientific
Creation Date 15-Apr-2009

Material Safety Data Sheet
Revision Date 26-Sep-2009 Revision Number 1

Product Name 

Cat No.

Synonyms 

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lawn, NJ 07410 
Tel: (201)796-7100

Ethyl ether

E134-1; E134-4; E134-20; E136-1S0; E137RS-19; E138-1; E138-4; E138- 
20; E138-500; E138RS-19; E138RS-28; E138RS-50; E492-4; E492-20

Diethyl ether Ethyl oxide; Ether (Laboratory/BHT Stabilized/Certified ACS)

Laboratory chemicals

Emergency Telephone Number 
CHEMTREC®, Inside the USA: 800- 
424-9300
CHEMTREC®, Outside the USA: 703- 
527-3887

DANGERI
Emergency Overview

Extremely flammable liquid and vapor. Vapor may cause flash fire. May form explosive peroxides. Harmful if swallowed. 
Imtating to eyes and skin. Vapors may cause drowsiness and dizziness. Aspiration hazard if swallowed - can enter lungs 

and cause damage. May cause irritation of respiratory tract. Repeated exposure may cause skin dryness or cracking.
Hygroscopic.

Appearance Colorless Physical State Liquid odor aromatic

Target Organs 

Potential Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin

Inhalation

Ingestion

Central nervous system (CNS), Eyes, Respiratory system. Skin, Liver

Irritating to eyes.
Irritating to skin. May be harmful in contact with skin. Repeated exposure may cause skin 
dryness or cracking.
May cause drowsiness and dizziness. May cause irritation of respiratory tract. May be harmful 
if inhaled.
Hamiful if swallowed. Ingestion may cause gastrointestinal irritation, nausea, vomiting and 
diarrhea. Aspiration hazard if swallowed - can enter lungs and cause damage.
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Chronic Effects May cause adverse liver effects. Mutagenic effects have occurred in experimental animals..

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Central nervous system disorders. Preexisting eye disorders. Skin disorders.

Haz/Non-haz
Component CAS-No Weiaht %
Ethyl ether 60-29-7 >95

Eye Contact

Skin Contact 

Inhalation

Ingestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Obtain 
medical attention.

Wash off immediately with plenty of water for at least 15 minutes. Obtain medical attention.

Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 
if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Obtain medical attention.

Do not induce vomiting. Call a physician or Poison Control Center immediately.

Treat symptomatically.

Flash Point 

Method

Autoignition Temperature

Explosion Limits 
Upper 
Lower

Suitable Extinguishing Media

Unsuitabie Extinguishing Media

Hazardous Combustion Products

Sensitivity to mechanical impact 
Sensitivity to static discharge

-45°C / -49°F

No infonnation available.

160*C/320'F

36.0 vol % 
1.9 vol%

CO2, dry chemical, dry sand, alcohol-resistant foam. Cool closed 
containers exposed to fire with vrater spray.

Water may be ineffective.

No information available.

No information available.
No information available.

Specific Hazards Arising from the Chemical
Extremely flammable. Risk of ignition. Vapors may travel to source of ignition and flash back. Vapors may form explosive mixtures with 
air. Containers may explode when heated. May form explosive peroxides.
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Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA Health 1 Flammability 4 Instability 1 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Remove all sources of ignition. Take precautionary 
measures against static discharges. Avoid contact with skin, eyes and clothing.

Should not be released into the environment.

Methods for Containment and Clean Remove all sources of ignition. Soak up with inert absorbent material. Take precautionary 
Up measures against static discharges. Keep in suitable and dosed containers for disposal.

Handling

Storage

Wear personal protective equipment. Handle under an inert atmosphere. Ensure adequate 
ventilation. Avoid contact with skin, eyes and dothing. Do not breathe vapors or spray mist. 
Keep away from open flames, hot surfaces and sources of ignition. If peroxide formation is 
suspected, do not open or move container.

Flammables area. Store under an inert atmosphere. Keep away from open flames, hot 
surfaces and sources of ignition. May form explosive peroxides. Containers should be dated 
when opened and tested periodically for the presence of peroxides. Should crystals form in a 
peroxidizable liquid, peroxidation may have occurred and the product should be considered 
extremely dangerous. In this instance, the container should only be opened remotely by 
professionals.

Engineering Measures

Exposure Guidelines

Ensure adequate ventilation, especially in confined areas. Ensure that eyewash stations and 
safety showers are dose to the workstation location. Use explosion-proof 
electrical/ventilating/lighting/equipment

Component ACGIH TLV OSHA PEL NIOSH IDLH
Ethyl ether TWA: 400 ppm

STEL: 500 ppm
(Vacated) TWA; 400 ppm 

(Vacated) TWA; 1200 mg/m’ 
(Vacated) STEL: 500 ppm 

(Vacated) STEL: 1500 mg/m’ 
TWA; 1200 mg/m’

TWA: 400 ppm

IDLH: 1900 ppm

Component Quebec Mexico DEL (TWA) Ontario TWAEV
Ethyl ether TWA; 1210 mg/m’ TWA: 1200 mg/m’ TWA: 1210 mg/m’

TWA: 400 ppm TWA: 400 ppm TWA; 400 ppm
STEL: 500 ppm STEL: 1500 mg/m’ STEL: 1515 mgAn’

STEL: 1520 mo/rn’ STEL: 500 ppm STEL: 500 ppm
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NIOSHIDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment 
Eye/face Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyegiasses or chemical safety goggles as described by OSHA's 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.
Wear appropriate protective gloves and clothing to prevent skin exposure.
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced.

Physical State
Appearance
odor
Odor Threshold 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature *C 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
log Pow
Molecular Weight 
Molecular Formula

Liquid
Colorless
aromatic
No information available. 
No information available. 
587 mbar @ 20 X 
2.55 (Air = 1.0)
0.2448 cP at 20 X
34.6X / 94.3°F
-116X/-176.8°F
No information available.
-45X / -49*F
37.5 (Butyl Acetate = 1.0)
0.714
Slightly soluble in water 
No data available 
74.12 
C4H10O

Stability

Conditions to Avoid

Incompatible Materials 

Hazardous Decomposition Products 

Hazardous Polymerization 

Hazardous Reactions.

May form explosive peroxides. Air sensitive. Light sensitive. 
Hygroscopic.

Incompatible products. Heat, flames and sparks. Exposure to air. 
Exposure to light. Exposure to moisture.

Strong oxidizing agents, Strong acids

Carbon monoxide (CO), Carbon dioxide (CO2), peroxides

Hazardous polymerization does not occur.

May form explosive peroxides..

Acute Toxicity
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Component LD50 Oral LDSO Dermal LC50 Inhalation
Ethyl ether 1215tnq/kg (Rat) 20 mUkq ( Rabbit) Not listed

irritation

Toxicologicaily Synergistic 
Products

Irritating to eyes and skin 

No information available.

Chronic Toxicity 

Carcinogenicity There are no known carcinogenic chemicals in this product

Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmental Effects 

Teratogenicity 

Other Adverse Effects 

Endocrine Disrupter Information

No information available.

Mutagenic effects have occurred in experimental animals. 

No information available.

No information available.

No information available.

See actual entry in RTECS for complete infbmnation.

No infbneation available

Ecotexicity

Component Freshwater Alqae Freshwater Fish MIcrotox Water Flea
Ethyl ether Not listed Not listed EC50 = 5600 mq/L15min EC50 = 165 mq/l724h

Persistence and Degradability 

Bioaccumulation/ Accumulation 

Mobility

No information available 

No information available

Component loo Pow
Ethyl ether 0.82

Waste Disposal Methods

Component

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification

T RCRA-U Series Wastes T RCRA-P Series wastes
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Component RCRA-U Series Wastes RCRA - P Series Wastes
Ethyl ether-60-29-7 U117 -

DOT
UN-No
Proper Shipping Name 
Hazard Ciass 
Packing Group

UN1155
Di ETHYL ETHER
3
I

TDG
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1155
DIETHYL ETHER
3
I

lATA

UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1155
DIETHYL ETHER
3
I

IMDG/IMO
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1155
DIETHYL ETHER
3
I

International Inventories
Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AlCS CHINA KECL
Ethyl ether X X 200-467-

2
X X X X KE-

27690
X

Legend:
X - Listed
E - Indicates a substance that Is the subject of a Section 5(e) Consent order under TSCA 
F - Indicates a substance that is the subject of a Section 5<f) Rule under TSCA
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA 
S - Indicates a substance that is Identified in a proposed or final Significant New Use Rule
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T - Indicates a substance that Is tha subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt poijmer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that Is a polyester and Is made only from reactants Included In a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable

SARA 313
Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No

Clean Water Act
Not applicable

Clean Air Act
Not applicable

OSHA
Not applicable 

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
Ethyl ether 1001b -

Cal'rfomia Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Ethyl ether X X X - X

U.S. Department of Transportation 
Reportable Quantity (RQ); Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product contains the following DHS chemicals;

Component DHS Chemical Facility Anti-Terrorism Standard
Ethyl ether 7500 lb STQ
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Other International Regulations

Mexico - Grade Severe risk, Grade 4

Canada

This product has been ciassified in accordance with the hazard criteria of the Controiied Products Reguiations (CPR) and the 
MSDS contains aii the information required by the CPR.

WHMIS Hazard Ciass
B2 Flammable liquid

Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412) 490-8929

15-Apr-2009

26-Sep-2009

"***", and red text indicates revision

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text

End of MSDS
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DuPont
Material Safety Data Sheet

Page

2024FR
FREON 113 REFRIGERANT 

Revised 20-APR-2004

CHEMICAL PRODUCT/COMPANY IDENTIFICATION 

Material Identification

■FREON" is a registered trademark of DuPont.

Corporate MSDS Number 
Formula
Molecular Weight 

Tradenames and Synonyms

DU000126
CC12FCC1F2
187.38

TRICHLOROTRIFLUOROETHANE
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE
•FREON" TF SOLVENT
■FREON" TF CLEANING AGENT
■FREON" PRECISION CLEANING AGENT
■FREON" TF
■FREON" PCA
■FREON" TF 113

Company Identification

MANUFACTDRER/DISTRIBDTOR
DuPont Fluoroproducts 
1007 Market Street 
Wilmington, DE 19898

PHONE NUMBERS
Product Information

Trzmsport Emergency

Medical Emergency

: 1-800-441-7515 (outside the U.S. 
302-774-1000)

: CHEMTREC 1-800-424-9300(outside U.S. 
703-527-3887)

: 1-800-441-3637 (outside the U.S. 
302-774-1000)

COMPOSITION/INFORMATION ON INGREDIENTS

Conq>onents

Material
*1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 

("FREON" 113)

CAS Number 
76-13-1

%
100

* Disclosure as a toxic chemical is required under Section 313 of 
Title III of the Superfund Amendments and Reauthorization Act of 1986 
and 40 CFR part 372.
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HAZARDS IDENTIFICATION

# Potential Health Effects

Short-term overexposure by Inhalation may cause central 
nervous system depression with dizziness, confusion, 
incoordination, drowsiness or xinconsciousness. Repeated 
and/or prolonged exposure may cause suffocation, if air is 
displaced by vapors, irregular heart beat with a strange 
sensation in the chest, "heart thumping", apprehension, 
lightheadedness, feeling of fainting, dizziness, weakness, 
sometimes progressing to loss of consciousness and death.

Short-term overexposure by skin contact may cause defatting 
of the skin with itching, redness or rash. Significant skin 
permeation, and systemic toxicity, after contact appears 
unlikely.

Short-term overexposure by eye contact may cause irritation 
with tearing, pain or blurred vision.

The major ingestion hazard is aspiration (liquid entering 
the lunge during ingestion or vomiting) which may result in 
"chemical pneumonia". Symptoms include coughing, gasping, 
choking, shortness of breath, bluish discoloration of the 
skin, rapid breathing and heart rate, and fever. Pulmonary 
edema or bleeding, drowsiness, confusion, coma and seizures 
may occur in more serious cases. Symptoms may develop 
immediately or as late as 24 hours after exposure, depending 
on how much chemical entered the lungs.

Carcinogenicity Information

None of the conq>onents present in this material at concentrations 
equal to or greater than 0.1% are listed by lARC, NTP, OSHA or ACGIH 
as a carcinogen.

FIRST AID MEASURES 

First Aid

INHALATION

If inhaled, immediately remove to fresh air. Keep person 
calm. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Call a physician.

SKIN CONTACT

Flush skin with water after contact. Wash contaminated 
clothing before reuse.

EYE CONTACT
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(FIRST AID MEASURES - Continued)
In case of contact, immediately flush eyes with plenty of 
water for at least 15 minutes. Call a physician.

INGESTION

If swallowed, do not induce vomiting. Immediately give 2 
glasses of water. Never give emything by mouth to an 
iinconscious person. Call a physician.

Notes to Physiciems

Activated charcoal mixture may be beneficial. Suspend 50 g 
activated charcoal in 400 mL water and mix well. Administer 
5 mL/kg, or 350 mL for an average adult.

Because of the danger of aspiration, emesis or gastric 
lavage should not be eiq>loyed \mless the risk is justified 
by the presence of additional toxic substances. Activated 
charcoal may be given but should be used with caution since 
it may induce vomiting.

THIS MATERIAL MAY MAKE THE HEART MORE SUSCEPTIBLE TO 
ARRHYTHMIAS. Catecholamines such as adrenaline, and other 
confounds having similar effects, should be reserved for 
emergencies and then used only with special caution.

Skin discomfort caused by de-fatting after contact with 
certain solvents may be relieved by application of emollient 
creams or lotions.

FIRE FIGHTING MEASURES

Flammable Properties

Flash Point 
Autodeconpo sition

: Will not burn 
: 300 C (572 F)

Decomposition may

Fire and Explosion Hazards:

Drums may rupture under fire Conditions, 
occur.

Extinguishing Media

As appropriate for combustibles in area.

Fire Fighting Instructions

Use water spray or fog to cool container. Self-contained 
breathing apparatus (SCBA) is required if drums rupture and 
contents are spilled under fire conditions.
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ACCIDENTAL RELEASE MEASURES 

Safeguards (Personnel)

NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) 
sections before proceeding with clean-up. Use appropriate 
PERSONAL PROTECTIVE EQUIPMENT during clean-up.

Accidental Release Measures

Ventilate area. Do not flush into sewers. Dike spill. 
Collect on absorbent material and transfer to steel drums 
for recovery or disposal. Use self-contained breathing 
apparatus (SCBA) for large spills. Comply with Federal, 
State, and local regulations on reporting releases.

HANDLING AND STORAGE 

Handling (Personnel)

Avoid breathing vapors cuad prolonged skin exposure. Use 
with sufficient ventilation to keep employee exposure below 
recommended limits.

Storage

Clean, dry area. Do not heat above 125 deg F.

EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls

Normal ventilation for standard use procedures is generally 
adequate. Local exhaust should be used when large amounts 
are released. Mechanical ventilation should be used in low 
or enclosed places.

Personal Protective Equipment

Impervious gloves should be used to avoid prolonged or 
repeated exposure. Chemical splash goggles should be worn 
as needed to prevent eye contact. Under normal use 
conditions, no respiratory protection is required when using 
this product. Self-contained breathing apparatus (SCBA) is 
required if a large spill occurs.

Exposure Guidelines
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Applicahle Exposure Limits
1,1,2-TRICHLORO-1,2,2-TRIFLDOROETHANE
PEL (OSHA) : 1,000 ppm, 7,600 mg/m3, 8 Hr. TWA
TLV (AC6IH) : 1,000 ppm, 7,670 mg/m3, 8 Hr. TWA, A4

STEL 1,250 ppm, 9,590 mg/m3, A4 
AEL * (DuPont) : None Established

* AEL is DuPont's Acceptable Exposure Limit. Where govemmentally 
inposed occupational exposure limits which are lower than the AEL 
are in effect, such limits shall teJce precedence.

PHYSICAL AND CHEMICAL PROPERTIES

Physical Data

Boiling Point 
Vapor Pressure 
Vapor Density

% Volatiles 
Evaporation Rate

Solubility
pH
Odor
Form
Color
Density

in Water

48 C (118 F)
6.46 psia at 25 deg C (77 deg F)
2.9 (Air - 1.0)
at 25 deg C (77 deg F)
100 WT%
(CC14 = 1)
Greater than 1
0.02 WT% a 25 C (77 F)
Neutral
Slight ethereal 
Liquid
Clear, colorless
1.57 g/cc at 25 deg C (77 deg F) - Liquid

STABILITY AND REACTIVITY

Chemical Stability

Material is stable, 
teoperatures.

However, avoid open flames 2md high

Incompatibility with Other Materials

Incompatible with alkali or alkaline earth metals- powdered 
Al, Zn, Be, etc.

Polymerization

Polymerization will not occur.

Other Hazards

Deconposition : Decomposition products are hazardous.
This compound can be decomposed by high 
temperatures (open flames, glowing metal 
surfaces, etc.) forming hydrochloric and 
hydrofluoric acids, and possibly carbonyl 
halides.
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TOXICOLOGICAL INFORMATION
....... ................ .................................. \......... .......................... ..................................

# Animal Data

SKIN: ALD, rabbit: >11,000 mg/h 
INGESTION: LD50, rat: 43,000 mg/kg 
INHALATION: 4 hour, LC50, rat: 50,000 ppm

Animal testing indicates this material is a slight eye 
irritant.

Animal testing indicates this material is a mild skin 
irritant, and is a skin sensitizer. Repeated exposure 
caused inflamination of the skin and pathological changes of 
the liver.

Single exposure by Ingestion caused pathological cheuiges of 
the lungs, liver, stomach, gastrointestinal tract, kidneys. 
Other effects include lethargy, and altered respiratory 
rate. Repeated exposure caused increased mortality.

Single exposure by inhalation caused pathological cheuiges of 
the kidneys, liver, lungs and increased lung weight. Other 
effects include altered respiratory rate, incoordination, 
excessive activity, tremors or convulsions, inactivity or 
anaesthesia, cardiac sensitization, a potentially fatal 
disturbance of heart rhythm associated with a heightened 
sensitivity to the action of epinephrine, cyanosis and 
increased mortality.

Long-term exposure caused decreased body weight. Other 
effects include altered hematology and clinical chemistry.

Reproductive data on rats show no change in reproductive 
performance.

This material has not produced genetic damage in bacterial 
cultures. In mammalian cell cultures this material has 
caused genetic toxicity. In animal testing, this material 
has not caused permanent genetic deunage in reproductive 
cells of mammals (has not produced heritable genetic 
damage).

In animal testing this material has not caused 
carcinogenicity or developmental toxicity.
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ECOLOGICAL IMFORMATION 

# Ecotoxicological Information 

Aquatic Toxicity;

96-hour LC50, rainbow trout : 7.4 mg/L
96 hour LC50, fathead minnows: 1250 mg/L

DISPOSAL CONSIDERATIONS 

Waste Disposal

Comply with Federal, State, and local regulations. Remove 
to a permitted waste disposal facility. EPA Hazardous Waste 
Nos. FOOl and F002 may apply to waste materials.

TRANSPORTATION INFORMATION 

Shipping Information 

Shipping Containers

Tank Cars.
Tank Trucks.

Drums
NOT REGULATED AS A HAZARDOUS MATERIAL BY DOT OR IMO.

REGULATORY INFORMATION 

U.S. Federal Regulations

TSCA Inventory Status : Reported/Included.

TITLE III HAZARD CLASSIFICATIONS SECTIONS 311, 312

Acute
Chronic
Fire
Reactivity
Pressure

; Yes 
No 
No 
No 
No

HAZARDOUS CHEMICAL LISTS 

SARA Extremely
Hazardous Substance - No
CERCLA Hazardous Substance - No
SARA Toxic Chemical - See Components Section
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OTHER INFORMATION

NFPA, NPCA-HMIS

NPCA-HMIS Rating 
Health 
Flaimnahility 
Reactivity

1
0
1

Personal Protection rating to be supplied by user depending on use 
conditions.

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process.

Responsibility for MSDS : 
> : 
Address : 
Telephone :

MSDS Coordinator 
DuPont Fluoroproducts 
Wilmington, DE 19898 
(800) 441-7515

# Indicates updated section.

This information is based upon technical information believed to be 
relied>le. It is subject to revision as additional knowledge and

experience is gained.

End of MSDS



shell Canada Limited 
Material Safety Data Sheet

Effective Date; 2010-05-07 
Supersedes: 2007-05-25

©
Class B2 Flatram^ Liquid doss D2A Carcinogenicity

n.PRODUa AND COMPANY IDENTIHCATION

PRODUa:
SYNONYMS;

PRODUa USE: 
PRODUaCODE:

REGULAR UNLEADED GASOUNE
Automotive Fuel
Petrol
Fuel
211-001

SUPPUER
Shell Canada L'mited (SCL) 
P.O. Box 100, Station M 
400-4th Ave. S.W. 
Calgary, AB Canada 
T2P 2H5

TELEPHONE NUMBERS
Shell Emergency Number
CANUTEC 24 HOUR EMERGENCY NUMBER
For general information;

1-800-661-7378 
1-613-996-6666 
1-800-661-1600 
v>t>Atw.shell.ca

This MSDS v/as prepared by the Toxicology and Product Stev/ardship Section of Shell Canada Limited. 
*An asterisk in the product name designates a trade-mark of Shell Brands International AG. Used under 
license.

12. COMPOSmON/INFORMATION ON INGREDIENTS

Component Name CAS Number % Range WHMIS Controlled
Gasoline 86290-81-5 >90 Yes
Benzene 71-43-2 < 1.5 Yes

See Section 8 for Occupational Exposure Guidelines.

3. HAZARDS IDENTIFICATION

Physical Descriprion: 
Routes of Exposure: 
Hazards:

Volatile Uquid Colourless Typical Gasoline Odour 
Exposure vdll most likely occur through skin contact or inhalation.

Vapour concentrations above the recommended exposure level are irritating to the 
eyes and respiratory tract, may cause headaches and dizziness, are anesthetic and 
may hove other central nervous system effects.
Flammable Liquid.
Contains Benzene.
May cause cancer.
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REGULAR UNLEADED GASOLINE

Handling:

211-001 
Revision Number: 7

Ingestion may result in vomiting. Avoid aspiration of vomitus into lungs as small 
quantities may result in aspiration pneumonitis.
May be absorbed by skin contact.
In rare cases may sensitize heart muscle causing heart arrythmia.
Eliminate all ignition sources.
Wear suitable gloves and eye protection.
Bond and ground transfer containers and equipment to avoid static accumulation. 
Avoid prolonged exposure to vapours.
Empty containers are hazardous, may contain flammable / explosive dusts, liquid 
residue or vapours. Keep away from sparks and open flames.

For further information on health effects, see Section 11.

4. FIRST AID MEASURES

Eyes:

Sidn:

Ingestion:

Inhalation:

Notes to Physician:

Flush eyes with water for at least 15 minutes vdiile holding eyelids open. If irritation 
occurs and persists, obtain medical attention.
Wash contaminated skin with mild soap and water for at least 15 minutes. If irritation 
occurs and persists, obtain medical attention.
DO NOT INDUCE VOMITING! OBTAIN MEDICAL ATTENTION IMMEDIATELY.
Guard against aspiration into lungs by having the individual turn on to their left side. 
If vomiting occurs spontaneously, keep head below hips to prevent aspiration of 
liquid into the lungs. Do not give anything by mouth to an unconscious person. 
Remove victim from further exposure and restore breathing, if required. Obtain 
medical attention.
The main hazard following accidental ingestion is aspiration of the liquid into the 
lungs producing chemical pneumonitis.

5. FIRE FIGHTING MEASURES

Extinguishing Media:

Firefighting Instructions:

Hazardous Combustion 
Products:

Dry Chemical 
Carbon Dioxide 
Foam 
Water Fog
Flammable. Clear area of unprotected personnel. Do not use a direct stream of 
water as it may spread fire. Product will float and can be reignited on surface 
of water. Vapour forms a flammable/explosive mixture with air between upper 
and lower flammable limits. Avoid breathing vapours. Use water to cool fire 
exposed containers. Vapours may travel along ground and flashback along 
vapour trail may occur. Do not enter confined fire space without adequate 
protective clothing and an approved positive pressure self-contained breathing 
apparatus. Delayed lung damage can be experienced after exposure to 
combustion products, sometimes hours after the exposure.
Carbon dioxide, carbon monoxide and unidentified organic compounds may 
be formed upon combustion.

6. ACCIDENTAL RELEASE MEASURES

Issue warning "Flammable". Eliminate all ignition sources. Isolate hazard area and restrict access. Handling
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equipment must be grounded. Work upwind of spill if it is safe to do so. Avoid direct contact with material. 
Wear appropriate breathing apparatus (if applicable) and protective clothing. Stop leak only if safe to do so. 
Dike and contain land spills; contain spills to water by booming. Use water fog to knock down vapours; 
contain runoff. Adsorb residue or small spills with adsorbent material and remove to non-leaking containers 
for disposal. Notify appropriate environmental agency(ies). After area has been cleaned up to the satisfaction 
of regulatory authorities, flush area with water to remove trace residue. Dispose of recovered material as 
noted under Disposal Considerations.

7. HANDUNG AND STORAGE

Handling: Flammable. Fixed equipment as well as transfer containers and equipment should be
grounded to prevent accumulation of static charge. Avoid breathing vapours and prolonged or 
repeated contact with skin. Vapours may accumulate and travel to distant ignition sources and 
flashback. Empty containers are hazardous, may contain flammable/explosive dusts, residues 
or vapours. Do not pressurize drum containers to empty them. Do not cut, drill, grind, weld or 
perform similar operations on or near containers. Provide adequate ventilation. Launder 
contaminated clothing prior to reuse. Wash with soap and water prior to eating, drinking, 
smoking, applying cosmetics or using toilet facilities.

Storage: Store in a cool, dry, well ventilated area, away from heat and ignition sources. Use explosion-
proof ventilation to prevent vapour accumulation.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

The following information, while appropriate for this product, is general in nature. The selection of personal 
protective equipment will vary depending on the conditions of use.

OCCUPATIONAL EXPOSURE UMITS (Current ACGIH TLV/TWA unless otherwise noted):

The exposure limits listed here are provided for guidance only. Consult local, provincial and territorial 
authorities for specific values.
Gasoline: 300 ppm (STEL: 500 ppm)
Benzene (skin): 0.5 ppm (STEL: 2.5 ppm)
Benzene: Shell internal standard is 0.5 ppm or 1.6 mg/m3 (8-12 hour time-weighted average limit), 2.5 ppm 
or 8 mg/m3 (15-minute short term limit)
Skin Notation: Absorption through skin, eyes and mucous membranes may contribute significantly to the total 
exposure.

Mechanical Concentrations in air should be maintained below the occupational exposure limit if
Venlilorion: unprotected personnel are involved. Use explosion-proof ventilation as required to

control vapour concentrations. Local ventilation recommended where general ventilation 
is ineffective in controlling airborne concentrations below the recommended 
occupational exposure limit. Make up air should always be supplied to balance air 
exhausted (either generally or locally). For personnel entry into confined spaces (i.e. 
bulk storage tanks) a proper confined space entry procedure must be followed including 
ventilation and testing of tank atmosphere.

PERSONAL PROTECTIVE EQUIPMENT:
Eye Protection: Chemical safety goggles and/or full face shield to protect eyes and face, if product is

handled such that it could be splashed into eyes. Provide an eyewash station in the area.
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Skin Protection: Avoid contact with skin. Use protective clothing and gloves manufactured from nitrile.
Safety showers should be available for emergency use.

Respiratory Avoid breathing vapour or mists. If exposure has the potential to exceed occupational
Protection: exposure limits, use an appropriate NIOSH-approved respirator. For high airborne

concentrations, use a NIOSH-approved supplied-air respirator, either self-contained or 
airline breathing apparatus, operated in positive pressure mode.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Volatile Liquid
Appearance: Colourless
Odour Typical Gasoline Odour
Odour Threshold: < 0.25 ppm
Freezing/Pour Point: Not available
Boiling Point: 35 - 220 °C
Density. 720 - 760kg/m3 @15“C
Vapour Density (Air = 1): 3.5
Vapour Pressure (absolute): <107kPa @38°C
Specific Gravity (Water = 1): 0.74
pH: Not applicable
Flash Point: TCC -30 °C
Lower Flammable Umih 1.4 % (vol.)
Upper Flammable Limit: 7.6 % (vol.)
Autoignition Temperature: 280 “C
Viscosity < 1 mm2/s @ 38 “C
Evaporation Rate (n-BuAc = 1): Not available
Partition Coefficient (log Kow): 2.3
Water Solubility Insoluble

Hydrocarbon Solvents
Formula: C4 - Cl 1

10. STABIUTY AND REACTIVITY

Chemically Stable:
Hazardous Polymerization: 
Sensitive to Mechanical Impact: 
Sensitive to Static Discharge: 
Incompatible Materials: 
Conditions of Reactivity:

Yes
No
No
Yes
Avoid contact with strong oxidizing agents and acids. 
Avoid excessive heat, open flames and all ignition sources.

11. TOXICOLOGICAL INFORMATION

ingredient (or Product if not specified) Toxicological Data
Gasoline LD50Oral Rat> 18mL/kg

LD50 Dermal Rabbit > 5 mL/kg
Benzene LD50 Oral Rat 690 - 3400 mg/kg

LC50 Inhalation Rat 13700 ppm far 4 hours
LD50 Dermal Rabbit > 8260 mg/kg
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Routes of Exposure: 
Formulation:

Irritancy:

Acute Toxidty: 

Chronic Effects:

Cardnogenidty and 
htutagenidty:

Exposure will most likely occur through skin contact or inhalation.
No data is specifically available for this product and therefore this toxicological 
information is based on testing completed with the ingredients.
Based on testing with similar materials, this product is not expected to be a primary 
skin irritant after exposure of short duration, would not be a skin sensitizer and 
would not be irritating to the eye.
Vapour concentrations above the recommended exposure level are irritating to the 
eyes and respiratory tract, may cause headaches and dizziness, are anesthetic and 
may hove other central nervous system effects.
Prolonged and repeated contact with skin can cause defatting and drying of the 
skin resulting in skin irritation and dermatitis. Prolonged exposure to high vapour 
concentration can cause headache, dizziness, nausea, blurred vision and central 
nervous system depression. Prolonged and repeated exposure may cause serious 
injury to blood forming organs, resulting in anemia and similar conditions. 
Myelodysplastic syndrome (MDS) has been observed in people exposed to very 
high levels (50 to 300 ppm) of benzene over a long period of time in the 
workplace. The relevance of these results to bwer levels of exposure is not known. 
According to the International Agency for Research on Cancer (lARC) this product 
is considered to be possibly carcinogenic to humans. This product contains 
benzene. Carcinogenic hazard. Repeated exposure to benzene concentrations 
greater than the recommended TLV/TWA may reduce the cellular components of 
peripheral blood and bone marrow. Epidemiological studies indicate that long 
term inhalation of benzene vapour can cause leukaemia in man. Benzene has also 
produced chromosomal aberrations in peripheral blood lymphocytes. May cause 
heritable genetic damage.

[12. ECOLOGICAL INFORMATION

Do not allow p>roduct or runoff from fire control to enter storm or sanitary sewers, lakes, rivers, streams, or 
public waterways. Block off drains and ditches.
BiodegradabilHy:

Bioaccumularion:
Partition Coefficient (log Kqw): 
Aquaric Toxidty:

Inherently biodegradable.
Rapid volatilization.
Potential for bioaccumulation.
2.3
Product is expected to be toxic to aquatic organisms.

Ingredient: Toxicological Data
Gasoline UL50 (WAF method) Rainbow Trout (96hr) 1-10 mg/L.

EL50 (WAF method) Daphnia Magna (48hr) 1-10 mg/L.
EL50 - growth rate (WAF method) Algae (72hr) 1-10 mg/L.

Benzene LL50 Rainbow Trout (96hr) 1-10 mg/L.
EL50 Daphnia Magna (48hr) 10 - 100 mg/L
EL50 - growth rate Algae (72hr) 10-100 mg/L.

Definition(s): LL and EL are the lethal loading concentration and effective loading concentration
respectively. The concentration represents the amount of substance added to the 
system to obtain a toxic concentration. They replace the traditional LC and EC for low 
solubility substances.
WAF is the water accommodated fraction. A slightly soluble hydrocarbon is stirred 

Page 5 of 7



REGULAR UNLEADED GASOUNE 211-001 
Revision Number: 7

into water and the insoluble portions are removed. The remaining solution is the water 
accommodated fraction.

13. DISPOSAL CONSIDERATIONS

Waste management priorities (depending on volumes and concentration of waste) are: 1. recycle (reprocess), 
2. energy recovery 3. incineration, 4. disposal at a licenced waste disposal facility. Do not attempt to combust 
waste on-site. Incinerate at a licenced waste disposal site with approval of environmental authority.

14. TRANSPORT INFORMATION

Canadian Road and Rail Shipping Classification:
UN Number 
Proper Shipping Name 
Hazard Class 
Packing Group 
Additional Information 
Shipping Description

UN 1203 
GASOUNE
Class 3 Flammable Uquids 
PGII
Marine Pollutant
GASOUNE Class 3 UNI 203 PG II 
Marine Pollutant

15. REGULATORY INFORMATION

This product has been classified in accordance with the hazard criteria of the Controlled Products 
Regulations |CPR) and the MSDS contains all the information required by the CPR.

WHMIS Class: 

DSL/NDSL Status:

Other Regulatory Status:

Class B2 Flammable Liquid 
Class D2A Carcinogenicity
This product, or all components, are listed on the Domestic Substances Ust, as 
required under the Canadian Environmental Protection Act. This product 
and/or all components are listed on the U.S. EPA TSCA Inventory.
The regulatory information is not intended to be comprehensive. Other 
regulations may apply to this material.

16. OTHER INFORMATION

LABEL STATEMENTS 
Hazard Statement :

Handling Statement:

First Aid Statement :

Flammable Liquid.
Contains Benzene.
May cause cancer.
Eliminate all ignition sources.
Wear suitable gloves and eye protection.
Bond and ground transfer containers and equipment to avoid static accumulation. 
Avoid prolonged exposure to vapours.
Empty containers are hazardous, may contain flammabl^/ explosive dusts, liquid 
residue or vapours. Keep away from sparks and open flames.
Wash contaminated skin vrith soap and water.
Flush eyes with water.
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If overcome by vapours remove to fresh air. 
Do not induce vomiting.
Obtain medical attention.

211-001 
Revision Number; 7

Revisions: This MSDS has been reviewed and updated. Section 4 Section 5 Section 7 Section 
8 Section 11 Section 15
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MATERIAL SAFETY DATA SHEET

1 - PRODUCT AND COMPANY mENTIFICATlON
-‘■y: AccuStandard, Inc.

125 Market Street 
New Haven, CT 06513

Catalog Number: P-053S-10X 
Product Name: Heptachlor 
Synonyms: N/A 
Formula: N/A

Date MSDS Printed: 10/5/2007 
Preparation Date: 10/5/2007 
Information Phone Number: 203-786-5290 
Emergency Phone Number: 203-786-5290 
Hours: Mon. to Fri. 8am-5pm EDT

Molecular Weight; N/A

.SECTION 2 - COMPOSITION / INFORMATION ON INGREDIENTS

Component(s) ( 1 )
ACGIH-TLV (mg/m3) OSHA-PEL (mg/m3) 

CAS # Appr. % TWA STEL skin TWA STEL skin
Heptachlor 76^8 0.10 0.05

Methanol

SECTION 3 - HAZARDS IDENTIFICATION

67-56-1 99.90 262 328 X 260

Health and Environmental Hazards/Symptoms of Exposure:
Over exposure may cause dizziness, nausea, muscle weakness, narcosis and respiratoiy failure. After ingestion or inhalation, initial 
symptoms may be only that of mild intoxication, but may become severe after 12 or 18 hours. May cause eye, kidney, liver, and skin 
damage. May cause central nervous system dam^e. POISON: May be fetal or cause blindness if swallowed. Fetal development 
abnormalities and effects on embryo or fetus have been reported from prolonged exposure to methanol in laboratory tests involving 
pregnmt rats.

HMIS®III

NFPA Co
Potential Health Effects:

Irritating to eyes.
Irritating to skin.
Toxic if absorbed through skin.
Irritating to mucous membrane and upper respiratory system.
Toxic if inhaled or swallowed.

Routes of Entry:
Inhalation, ingestion or sldn contact.

Carcinogenicity:
This product is or contains a component that is classified (ACGIH, lARC, NTP, OSHA) as a possible cancer hazard.

SECTION 4 - FIRST AID MEASURES 
Emergency First Aid:

Get medical assistance for all cases of overexposure.
Skin contact; Immediately wash skin with soap and plenty of water. Remove contaminated clothing. Get medical attention if 
symptoms occur. Wash clothing before reuse.
Eye contact: Immediately flush with plenty of water. After initial flushing, remove and contact lenses and continue flushing for at 
least 15 minutes. Assure adequate flushing by separating the eyelids with fingers.
Inhalation: Remove to fresh air. If not breathing, give artificial respiration or give oxygen by trained personnel. Seek immediate 
medical attention.

Catalog Number: Alteration of any information contained herein without 
written permission fix)m AccuStandard strictly prohibited.
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MATERIAL SAFETY DATA SHEET

Ingestion; Do NOT Induce vomiting. Call a physician inunediately. Never give anything by mouth to an unconscious person. 
SECTION 5 - FIRE FIGHTING MEASURES 
Flammable Properties:

Flashpoint: 52°F(11°C) (tcc)
Flammable Limits LEL (%): 6.7
Flammable Limits UEL (%): 36.5
Autoignition Temperature: 385 °C

Dangerous fire and explosive hazard.
Containers can build up pressure if exposed to heat.
Vapors can travel to a source of ignition and flash back.
During a fire, irritating and highly toxic gases may be generated by thermal decomposition or combustion.

Extinguishing Media;
Use alcohol foam, carbon dioxide, dry chemical, or water spray when fighting fires involving this material.

Fire Fighting Procedures:
As in any fire, wear self-contained breathing apparatus pressure demand, MSHA/NIOSH (approved or equivalent) and full protective

SECTION 6 - ACCIDENTAL REI F.ASF, MEASURES 
Spill Response:

Wear suitable protective equipment listed under Exposure Controls / Personal Protection. Eliminate any ignition sources until the 
area is determined to be fi-ee fi-om explosion or fire hazards. Contain the release and eliminate its source, if this can be done without 
risk. Dispose as hazardous waste. Comply with Federal, State and local regulations.

SECTION 7 - HANm,fNG AND STORAGE

Store in a tighly closed container.
Store in a cool area away fi-om ignition sources and oxidizers.
Avoid breathing vapors or mists.
Use with adequate ventilation.
Do not get in eyes, on skin or clothing.
Avoid prolonged or repeated exposure.
This product should only by used by persons trained in the safe handling of hazardous chemicals.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Engineering Controls and Personal Protection Equipment (PPE):

Respiratory Protection: If workplace exposure llmit(s) of product or any component is exceeded (see TLV/PEL), a NIOSH/MSHA 
approved air supplied respirator is advised in absence of proper environmental control. OSHA regulations also permit other 
NIOSH/MSHA respirators (negative pressure type) under specified conditions (see your safety equipment supplier). Engineering 
and/or administrative controls should be implemented to reduce exposure.
Material should be handled or transferred in an approved fume hood or with adequate ventilation.
(Chloroprene, natural rubber, nitrile, or equivalent)
Safety glasses with side shields must be worn at all times.
Safety glasses with side shields must be worn at all times.

General Hygiene Considerations:
Wash thoroughly after handling. Do not take internally. Eye wash and safety equipment should be readily available.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 
Appearance: Clear liquid 
Odor; N/A 
pH: N/A
Vapor Pressure: 97 mmHg (20 °C)

Catalog Number: Alteration of any information contained herein without 
written permission firom AccuStandard strictly prohibited.
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Vapor Density (Air = 1): 1.1 g/L 
Boiling Point; 65 °C 
Melting Point: -93.9 °C 
Solubility in Water (%): Very soluble 
Specific Gravity (HjO = 1): 0.791 g/cm3 
Flashpoint: 52°F(11°C) (tec) 
Explosion Limits (%); 6.7 to 36.5 
Autoignition Temperature; 385 °C 
Percent Volatile: 99.9+
Evaporation Rate (BuAc = 1): 5.9 
Molecular Weight; N/A 
Molecular Formula: N/A

SECTION 10 - STABILITY AND REACTIVITY
Stability: Stable

Conditions To Avoid: Heat; Contact with ignition sources
Materials To Avoid: Acids

Oxidizers
Alkali metals; Reducing agents

Hazardous Decomposition: Carbon oxides; Formaldehyde 
Hazardous Polymerization: Will not occur

SECTION 11 - TOXICOLOGICAL INFORMATION
See section 3 for specific toxicological information for the ingredients of this product.

SECTION 12 - ECOLOGICAL INFORMATION
By complying with sections 6 and 7 there will be no release to the environment.

SECTION 13 - DISPOSAL CONSIDERATIONS
Recycle or incinerate at any EPA approved facility or dispose in compliance with Federal, State and local regulations. Empty 
containers must be triple-rinsed prior to disposal.

SECTION 14 - TRANSPORT INFORMATION
DOT UN Number: UN1230 Shipping Class: 3 Packing Group: II FLAMMABLE

SECTION 15 - REGULATORY INFORMATION
In addition to Federal and state regulations, local regulations may apply. Check with your local regulatory authorities.

Not all components are listed on the TSCA Inventory. For research and development use only. Not for manufacturing or commercial 
purposes.
WARNING: This product contains chemical(s) known to die state of California to cause cancer and to cause birth defects or other 
reproductive harm.

SECTION 16 - OTHER INFORMATION
This document has been designed to meet the requirements of OSHA, ANSI and CHIPS regulations.

Catalog Number Alteration of any information contained herein without 
written permission fiom AccuStandard strictly prohibited.
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MATERIAL SAFETY DATA SHEET

The statements contained herein are offered for informational purposes only and are based on technical data that we believe to be 
accurate. It is intended for use only by persons having the necessary technical skill and at their own discretion and risk. Since

conditions and manner of use are outside our control, we make 
NO WARRANTY, EXPRESSED OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE.

Legend : N/A = Not Available ND = Not Determined NR = Not Regulated

* ♦ * End of Document * * ♦

Catalog Number: Alteration of ^ information contained herein without 
written permission from AccuStandard strictly prohibited.
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MATERIAL SAFETY DATA SHEET (MSDS)

Click here for the WHMIS English version

Material Safety Data Sheet 
Section 1. Product and Company Identification 

Product Name n-Hexane
Manufacturer EM Science

A Division of EM Industries 
P.O. Box 70 
480 Democrat Road 
Gibbstown, NJ. 08027 

For More Information Call 
856-423-6300 Technical Service 
Monday-Friday: 8:00 AM - 5:00 PM

Synonym HEXANE
Material Uses Analytical reagent.
Chemical Family Solvent.

Product Code HX0295 
Effective Date 4/29/2002

In Case of Emergency Call 
800-424-9300 CHEMTREC (USA) 
613-996-6666 CANUTEC (Canada) 
24 Hours/Day; 7 Days/Week

Section 2. Composition and Information on Ingredients 
Component

N-HEXANE

CAS#

110-54-3

% by 
Weight 

100

Section 3. Hazards Identification
^ .jysical State and 
Appearance 
Emergency Overview

Liquid. (Colorless.)

Routes of Entry

DANGER!
EXTREMELY FLAMMABLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE.
ASPIRATION HAZARD.
HARMFUL IF INHALED OR SWALLOWED.
CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
CAUSES DAMAGE TO THE FOLLOWING ORGANS: PERIPHERAL NERVOUS 
SYSTEM, RESPIRATORY TRACT, SKIN, CENTRAL NERVOUS SYSTEM, EYE, LENS 
OR CORNEA.
Absorbed through skin. Eye contact. Inhalation. Ingestion.

Potential Acute Health Effects
, Eyes Hazardous in case of eye contact (irritant). Inflammation of the eye is characterized by redness, 

watering, and itching.
Skin Hazardous in case of skin contact (irritant). Skin inflammation is characterized by itching, 

scaling, reddening, or, occasionally, blistering.
Inhalation Hazardous in case of inhalation (limg irritant).
Ingestion Hazardous in case of ingestion. Aspiration hazard if swallowed- can enter limgs and cause 

damage.
Potential Chronic Health Effects

Carcinogenic Effects This material is not known to cause cancer in animals or humans.
Additional information See Toxicological Information (section 11)

Medical Conditions Repeated exposure to a highly toxic material may produce general deterioration of health by an
gravated by accumulation in one or many human organs,
erexposure:

Section 4. First Aid Measures



Eye Contact 

Skin Contact

Inhalation

Ingestion

Check for and remove any contact lenses. Immediately flush eyes with running water for at least 
15 minutes, keeping eyelids open. Cold water may be used. Get medical attention immediately. 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold 
water may be used. Wash clothing before reused Thoroughly clean shoes before reuse. Get 
medical attention immediately.
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention immediately.
If swallowed, do NOT induce vomiting. If swallowed, do not induce vomiting unless directed to 
do so by medical personnel. Never give anything by mouth to an unconscious person. Loosen 
tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Section 5. Fire Fighting Measures 
Flammability of the Product will bum.
Product 
Auto-ignition 
Temperature 
Flash Points 
Flammable Limits 
Products of Combustion 
Fire Hazards in 
Presence of Various 
Substances 
Explosion Hazards in 
Presence of Various 
Substances

Fire Fighting Media 
and Instructions

224.9°C (436.8°F)

CLOSED CUP: -23.1°C (-9.6°F).
LOWER: 1.1% UPPER: 7.5%
These products are carbon oxides (CO, C02).
Extremely flammable in presence of open flames, sparks and static discharge, of shocks, of heat, 
of oxidizing materials.

Risks of explosion of the product in presence of static discharge:
Extremely flammable in presence of open flames, sparks and static discharge.
Highly explosive in presence of open flames, sparks and static discharge.

Risks of explosion of the product in presence of mechanical impact:
Extremely flammable in presence of shocks.
Extremely explosive in presence of shocks.
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use alcohol foam, water spray or fog. Cool containing vessels with water jet in 
order to prevent pressure build-up, autoi^tion or explosion.
Be sure to use an approved/certified respirator or equivalent.Protective Clothing 

(Fire)
Special Remarks on Fire Vapor may travel considerable distance to source of igmtion and flash back. 
Hazards
Special Remarks on Not available.
Explosion Hazards

Section 6. Accidental Release Measures
Small Spill and Leak Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate

waste disposal container.
Large Spill and Leak Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Cover with

DRY earth, DRY sand or other non-combustible material followed with plastic sheet to 
minimize spreading or contact with rain. Do not get water inside container. Do not touch spilled 
material. Use water spray to reduce vapors. Prevent entry into sewers, basements or confined 
areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at 
a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Spill Kit Information The following EM SCIENCE SpillSolv (TM) absorbent is recommended for this product:
SX1330 Solvent Treatment Kit

+ Section 7. Handling and Storage
Handling Keep away from heat, sparks and flame. Do not ingest. Use only with adequate ventilation. Do

not get in eyes, on skin, or on clothing.
Storage Keep container in a cool, well-ventilated area. Keep container tightly closed.



Case of a Large Spill

Product Name
N-HEXANE

Section 8. Exposure Controls/Personal Protection
Engineering Controls Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of

vapors below their respective threshold limit value. Ensure that eyewash stations and safety 
showers are proximal to the work-station location.

rsonal Protection
Eyes Splash goggles.
Body Lab coat.

Respiratory Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate 
respirator when ventilation is inadequate.

Hands Gloves.
Feet Not applicable.

Personal Protection in Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self-contained breathing apparatus
should be used to avoid inhalation of the product. Suggested protective clothing might not be 
sufficient; consult a specialist BEFORE handling this product.

Exposure Limits 
BAUA (Germany, 1997).
Spitzenbegrenzung: 720 mg/m3 
PEAK: 720 mg/m3 
PEAK: 200 ppm 
MAK: 180 mg/m3 
MAK: 180mg/m3 
MAK: 50 ppm
DK-Arbejdstylsinet (Denmark, 1996).
GV: 90mg/m3 
GV: 90 mg/m3 
GV: 25 ppm
Tyoterveyslaitos (Finland, 1998).
STEL: 540 mg/m3 
TWA: 180mg/m3 
Tyterveyslaitos (Finland, 1998).
STEL: 540 mg/m3 
STEL: 150 ppm 
TWA: 180mg/m3 
TWA: 50 ppm 
INKS (France, 1996).
VME: 170 mg/m3 
VME: 170mg/m3 
VME: 50 ppm
National Authority for Occupational Safety/Health (Ireland, 1999).
OEL: 70 mg/m3 
OEL: 20 ppm
Arbeidsinspectie (Netherlands, 1999).
TGG 8 uur: 90 mg/m3 
TGG 8 uxir: 90 mg/m3 
TGG 8 uur: 25 ppm 
N-Arbeidstylsinet (Norway, 1996).
AN: 90 mg/m3 
AN: 90 mg/m3 
AN: 25 ppm
EH40-OES (United Kingdom (UK), 1997).
MEL: 72 mg/m3 
MEL: 20 ppm
ACGIH (United States, 1998). Skin 
TWA: 50 ppm
NIOSH REL (United States, 1994).
TWA: 180mg/m3 Period: 10hour(s).
TWA: 50 ppm Period: 10 hour(s).
OSHA (United States, 1989).



TWA: I80mg/m3
OSHA Final Rule (United States, 1989).
TWA; 180mg/m3 
TWA: 50 ppm

Section 9. Physical and Chemical Properties
Odor 
Color
Physical State and 
Appearance 
Molecular Weight 
Molecular Formula 
pH
Boiling/Condensation
Point
Melting/Freezing Point 
Critical Temperature 
Specific Gravity 
Vapor Pressure 
Vapor Density 
Odor Threshold 
Evaporation Rate 
LogKow
Dispersion Properties 
Solubility

Characteristic.
Colorless.
Liquid. (Colorless.)

86.2 g/mole 
C6-H14 
Not available.
68.94°C(156.rF)

-139.39°C (-218.9°F)
234.3°C (453.7°F)
0.659 (Water = 1)
Not available.
3 (Air = 1)
130 ppm
6.82 compared to (n-BUTYL ACETATE=1) 
Not available.
See solubility in water.
Partially soluble in water.

Section 10. Stability and Reactivity 
Stability and Reactivity The product is stable.
Conditions of Instability Not available.
Incompatibility with Highly reactive with oxidizing agents. 
Various Substances 
Rem/Incompatibility Not available.
Hazardous Not available.
Decomposition Products 
Hazardous Will not occur.
Polymerization

Section 11. Toxicological Information
n-Hexanes MN9275000

RTECS Number: 
Toxicity

Chronic Effects on 
Humans 
Acute Effects on 
Humans

Synergetic Products
(Toxicologically)
Irritancy

Sensitization 
Carcinogenic Effects 
Toxicity to 
Reproductive System 
Teratogenic Effects 
Mutagenic Effects

Acute oral toxicity (LD50): 25000 mg/kg [Rat].
Acute toxicity of the vapor (LC50): 48000 ppm 4 hour(s) [Rat].
TERATOGENIC EFFECTS: Classified 3 by European Union.

Hazardous in case of eye contact (irritant). Inflammation of the eye is characterized by redness, 
watering, and itching. Hazardous in case of skin contact (irritant). Skin inflammation is 
characterized by itching, scaling, reddening, or, occasionally, blistering. Hazardous in case of 
inhalation (lung irritant). Hazardous in case of ingestion.
Not available.

Draize Test ( Rabbit):
Eyes: 10 mg/time not available. Reaction: Mild.
Not available.
This material is not known to cause cancer in animals or humans.
Tests on laboratory animals for reproductive effects are cited in Registry of Toxic Effects on 
Chemical Substances (RTECS).
Classified 3 by European Union.
Tests on laboratory animals for mutagenic effects are cited in Registry of Toxic Effects of 
Chemical Substances (RTECS).



Section 12. Ecological Information 
Ecotoxicity Not available.
BODS and COD Not available.

Icity of the Products The products of degradation are less toxic than the product itself.
Biodegradation

Section 13. Disposal Considerations
EPA Waste Number DOOl
Treatment Incineration, fuels blending or recycle. Contact your local permitted waste disposal site (TSD) 

for permissible treatment sites. Always contact a permitted waste disposal (TSD) to assure 
compliance with all current local, state, and Federal Regulations.

Section 14. Transport Information
DOT Classification Not available.
TDG Classification Not available.
IMO/IMDG Not available.
Classification
ICAO/IATA
Classification

Not available.

Section 15. Regulatory Information 
U.S. Federal Reg^ations TSCA 4(a) final test rules: N-HEXANE

TSCA 8(b) inventory: N-HEXANE
SARA 302/304/311/312 extremely ha2ardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: N-HEXANE
SARA 311/312 MSDS distribution - chemical inventory - hazard identification: N-HEXANE: 
Fire Hazard, Immediate (Acute) Health Hazard, Delayed (Chronic) Health Hazard 
SARA 313 toxic chemical notification and release reporting: N-HEXANE 
Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 311: No products were found.
Clean air act (CAA) 112 accidental release prevention: No products were found.
Clean air act (CAA) 112 regulated flammable substances: No products were found.
Clean air act (CAA) 112 regulated toxic substances: No products were found.
CLASS B-2: Flammable liquid with a flash point lower &an 37.8°C (100°F).
Class D-2B: Material causing other toxic effects (TOXIC).
CEPA DSL: N-HEXANE
This product has been classiifed in accordance with the hazard criteria of the Controlled Product 
Regulations and the MSDS contains all required information.

WHMIS (Canada)

International
Regulations

EINECS 
DSCL (EEC)

International
Lists

N-HEXANE 203-777-6 
R11- Highly flammable.
R38- Irritating to skin.
R48/20- Harmful: danger of serious damage to health by prolonged exposure through inhalation. 
R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic 
environment.
R62- Possible risk of impaired fertility.
R65- Harmful: may cause lung damage if swallowed.
R67- Vapors may cause drowsiness and dizziness.
Australia (NICNAS): N-HEXANE

Japan (MITI): N-HEXANE

Korea (TCCL): N-HEXANE

Philippines (RA6969): N-HEXANE 
China: No products were foimd.



State Regulations Pennsylvania RTK: N-HEXANE: (generic environmental hazard)
Massachusetts RTK: N-HEXANE
New Jersey: N-HEXANE
California prop. 65: No products were found.

Section 16. Other Information
National Fire Health 3 Fire Hazard
Protection Association 1 0 Reactivity
(U.S.A.) Specific Hazard

Changed Since Last +
Revision 
Notice to Reader
The statements contained herein are based upon technical data that EM Industries believes to be reliable, are 
offered for information purposes only and as a guide to the appropriate precautionary and emergency handling of 
the material by a properly trained person having the necessary technical skills. Users should consider these data 
oniy as a supplement to other information gathered by them and must make independent determinations of 
suitabiiity and completeness of information from all sources to assure proper use, storage and disposal of these 
materials and the safety and health of employees and customers and the protection of the environment. EM 
INDUSTRIES MAKES NO REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, 
INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE, WITH RESPECT TO THE 
INFORMATION HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.



iIGMA-ALDRiCH siqma-aUrich. com

Material Safety Data Sheet
Version 3.1 

Revision Date 03/03/2010 
Print Date 05/04/2010

1. PRODUCT AND COMPANY IDENTIFICATION
Product name Hydrochloric acid

Product Number H1758
Brand Sigma

Company Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone +18003255832
Fax +18003255052
Emergency Phone # (314) 776-6555

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Corrosive

GHS Label elements, including precautionary statements
Pictogram

Signal word Danger
Hazard statement(s)
H314 Causes severe skin burns and eye damage.
H371 May cause damage to organs.

Precautionary statement(s) 
P260 
P264 
P270 
P280
P301+ P330 + P331 
P303 + P361 + P353

P304 + P340
P305 + P351+ P338

P309 + P311
P310
P321
P363
P405
P501

HMIS Classification 
Health hazard; 
Flammability:
Physical hazards;

NFPA Rating

Do not breathe dust/fume/gas/mist/vapours/spray.
Wash skin thoroughly after handling.
Do not eat, drink or smoke when using this product.
Wear protective gloves/protective clothing/eye protection/face protection.
IF SWALLOWED: rinse mouth. Do NOT induce vomiting.
IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse 
skin with water/shower.
IF INHALED; Remove victim to fresh air and keep at rest in a position comfortable for 
breathing.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.
IF exposed or if you feel unwell: Call a POISON CENTER or doctor/physician. 
Immediately call a POISON CENTER or doctor/physician.
Specific treatment (see supplemental first aid instructions on this label).
Wash contaminated clothing before reuse.
Store locked up.
Dispose of contents/container to an approved waste disposal plant.

3
0
0
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Health hazard:
Fire;
Reactivity Hazard; 

Potential Health Effects 

Inhalation

Skin
Eyes
ingestion

3
0
0

May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.
May be harmful if absorbed through skin. Causes skin bums.
Causes eye burns.
May be harmful if swallowed. Causes burns.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Formula HCI

CAS-No. EC-No. Index-No. Concentration

Hydrochloric acid
7647-01-0 231-595-7 017-002-01-X 37%

Water
7732-18-5 231-791-2 - 63%

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a physician. 
In case of eye contact
Continue rinsing eyes during transport to hospital.Rinse thoroughly with plenty of water for at least 15 minutes and 
consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
The product itself does not burn.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate 
personnel to safe areas.

Environmental precautions 
Do not let product enter drains.

Methods and materials for containment and cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers for 
disposal.

Sigma-H1758 Page 2 of 6



7. HANDLING AND STORAGE
Precautions for safe handling 
Avoid inhalation of vapour or mist.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Hydrochbric acid 7647-01-0 2 ppm 2007-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Remarks Upper Respiratory Tract irritation Not classifiable as a human carcinogen; Agents which cause 
concern that they could be carcinogenic for humans but which cannot be assessed conclusively 
because of a lack of data. In vitro or animal studies do not provide indications of carcinogenicity 
which are sufficient to classify the agent into one of the other categories.

5 ppm 
7 mg/m3

2006-02-28 USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants

The value in mg/m3 is approximate. Ceiling limit is to be determined from breathing-zone air 
samples.

5 ppm 
7 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves.

Eye protection
Tightly fitting safety goggles. Faceshield (8-inch minimum).

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 
Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday.

9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance 

Form 
Colour 

Odour 

Safety data 

pH

Melting point 

Sigma-H1758

liquid
light yellow 

pungent

no data available 

-30 X (-22 T)
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Boiling point 

Flash point 

Ignition temperature 

Lower explosion limit 
Upper explosion limit 
Vapour pressure

Density
Water solubility 
Viscosity, dynamic

110 “C (230 T) 

not applicable 

no data available 

no data available 

no data available

227 hPa (170 mmHg) at 21.1 °C (70.0 °F) 
547 hPa (410 mmHg) at 37.7 °C (99.9 °F)
1.2 g/cm3 at 25 °C (77 T)

soluble
2.3mPa.sat15°C (59 T)

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.

Conditions to avoid 
no data available

Materials to avoid
Bases, Amines, Alkali metals. Metals, permanganates, e.g. potassium permanganate. Fluorine, metal acetylides, 
hexalithium disilicide

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Hydrogen chloride gas

11. TOXICOLOGICAL INFORMATION
Acute toxicity
LD50 Oral - rabbit - 900 mg/kg (Hydrochloric acid)

LC50 Inhalation - rat -1 h - 3124 ppm(Hydrochloric acid)

Skin corrosion/irritation
no data available (Hydrochloric acid)

Serious eye damage/eye irritation 
no data available (Hydrochloric acid)

Respiratory or skin sensitization 
no data available (Hydrochloric acid)

Germ cell mutagenicity
(Hydrochloric acid)
no data available (Hydrochloric acid)

Carcinogenicity
This product is or contains a component that is not classifiable as to its carcinogenicity based on its lARC, ACGIH, NTP, 
or EPA classification. (Hydrochloric acid)

(Hydrochloric acid)

lARC: No component of this product present at levels greater than or equal to 0.1 % is identified as probable,
possible or confirmed human carcinogen by lARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1 % is identified as a
carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a known or
anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1 % is identified as a
carcinogen or potential carcinogen by OSHA.
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Reproductive toxicity
(Hydrochloric acid)

no data available (Hydrochloric acid)

Specific target organ toxicity - singie exposure (GHS) 
May cause damage to organs. (Hydrochloric acid)
Specific target organ toxicity - repeated exposure (GHS) 
no data available

Aspiration hazard
no data available (Hydrochloric acid)

Potential health effects
Inhalation

Ingestion
Skin
Eyes

May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous 
membranes and upper respiratory tract.
May be harmful if swallowed. Causes bums.
May be harmful if absorbed through skin. Causes skin burns.
Causes eye bums.

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly investigated. 
(Hydrochloric acid)

Additional Information 
RTECS: MW4025000

12. ECOLOGICAL INFORMATION
Toxicity

Toxicity to fish LC50 - Gambusia affinis (Mosquito fish) - 282 mg/I - 96 h (Hydrochloric acid)

Persistence and degradability 
no data available

Bioaccumulative potential 
no data available

Mobility in soil
no data available (Hydrochloric acid)

PBT and vPvB assessment 
no data available

Other adverse effects
no data available

13. DISPOSAL CONSIDERATIONS
Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service 
to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION 

DOT (US)
UN-Number: 1789 Class: 8 
Proper shipping name; Hydrochloric acid 
Reportable Quantity (RQ): 13514 lbs 
Marine pollutant; No 
Poison Inhalation Hazard: No

IMDG

Sigma - H1758

Packing group: II
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UN-Number: 1789 Class; 8 Packing group: II
Proper shipping name: HYDROCHLORIC ACID 
Marine pollutant: No

EMS-No: F-A, S-B

lATA
UN-Number: 1789 Class: 8
Proper shipping name: Hydrochloric acid

Packing group: II

15. REGULATORY INFORMATION
OSHA Hazards
Corrosive

DSL Status
All components of this product are on the Canadian DSL list.
SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components

Hydrochloric acid
CAS-No.
7647-01-0

Revision Date 
1993-04-24

SARA 311/312 Hazards
Acute Health Hazard
Massachusetts Right To Know Components

Hydrochloric acid

Pennsylvania Right To Know Components 

Water
Hydrochloric acid

New Jersey Right To Know Components 

Water
Hydrochloric acid

CAS-No.
7647-01-0

CAS-No.
7732-18-5
7647-01-0

CAS-No.
7732-18-5
7647-01-0

Revision Date 
1993-04-24

Revision Date 

1993-04-24

Revision Date 

1993-04-24
California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive harm.

16. OTHER INFORMATION 

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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Mallinckrodt Baker
I ^ T TMallinckrodt 
U i ' CHEB41CALS 0

MATERIAL SAFETY DATA SHEET

1. Product and Company Identification
Material name HYDROFLUORiC ACID
Version # 03
Revision date 01-06-2010
CAS# Mixture

Product Codes J.T.Baken 20659, 5368, 5659, 5818, 5823, 5824, 5840, 5865, 5900, 5901, 6904, 9559, 9560,
9563, 9564, 9567, 9570, 9572, 9573, 9574, 9785
Maiiinckrodt: 2640, 2648, V141, V580

Synonym(s) FLUOROHYDRIC ACID * FLUORiC ACiD * HYDROGEN FLUORiDE SOLUTiON
Manufecturer Maiiinckrodt Baker, Inc.

Address 222 Red School Lane
Phillipsburg, NJ 08865
US

Customer Service 800-582-2537
24 Hour Emergency 908-859-2151
Chemlrec 800-244-4444

2. Hazards Identification
Emergency overview DANGER

Extremely hazardous liquid and vapor. May be fatal if swallowed. May be fatal if absorbed through 
skin. May be fatal if inhaled. Corrosive. Causes skin and eye bums. Prolonged exposure may 
cause chronic effects. Contact with metals may evolve flammable hydrogen gas.

OSHA regulatory status This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication).

Potential health effects
Routes of exposure Inhalation. Ingestion. Skin contact. Eye contact.
Eyes Corrosive to the eyes and may cause severe damage including blindness. Causes eye bums.

Very toxic in contact with eyes. Risk of serious damage to eyes. Do not get this material in contact 
with eyes.

Skin Corrosive. Very toxic in contact with skin. Causes severe skin burns. The fluoride ion readily 
penetrates the skin causing destruction of deep tissue layers and even bone. Do not get this 
material in contact with skin.

Inhalation Corrosive. Causes bums. Very toxic by inhalation. Prolonged inhalation may be harmful. Sore 
throat. Coughing. Difficulty in breathing. Do not breathe dust/fume/gas/mist/vapors/spray.

Ingestion Corrosive. Very toxic if swallowed. Components of the product may be absorbed into the body by 
ingestion. Ingestion may produce burns to the lips, oral cavity, upper airway, esophagus and 
possibly the digestive tract. Ingestion may cause gastrointestinal irritation, nausea, vomiting and 
diarrhea. Do not ingest.

Target organs Bone. Eyes. RESPIRATORY SYSTEM. Skin.

Chronic effects Intake of more than 6 mg of fluorine per day may result in fluorosis, bone and joint damage. 
Hypocalcemia and hypomagnesemia can occur from absorption of fluoride ion into blood stream.

Signs and symptoms Contact with this material will cause bums to the skin, eyes and mucous membranes. Symptoms 
are prostration, gasping, pallor, and uncoordinated movements. Symptoms of overexposure may 
be headache, dizziness, tiredness, nausea and vomiting. Symptoms may include redness, 
edema, drying, defatting and cracking of the skin. Irritation of nose and throat. Irritation of eyes 
and mucous membranes.

Potential environmental effects Components of this product are hazardous to aquatic life. May cause long-term adverse effects in 
the environment

Material name: HYDROFLUORIC ACID
MSDS ID: H3994 Version #: 03 Revision date: 01-06-2010

MSDS US COV 
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3. Composition / Information on Ingredients
Components CAS# Percent

HYDROGEN FLUORIDE 7664-39-3 40-60

Other components below reportable levels

4. First Aid Measures

40-60

First aid procedures 
Eye contact

Skin contact

Inhalation

Ingestion

Notes to physician 
General advice

5. Fire Fighting Measures

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing. Get medical attention immediately.

Immediately remove contaminated clothing under a shower and flush exposed areas with large 
quantities of water for five minutes. Wash carefully behind ears, under nails and in skin folds. Get 
immediate medical assistance. For those providing assistance, avoid further skin contact to 
yourself and others. Wear HF impervious clothing with face shield or goggles and HF impervious 
gloves. If available, apply calcium gluconate gel (2.5%) into burn area continuously for 15 
minutes. If calcium gluconate gel is not available, continue to wash exposed areas with water until 
patient is seen by a physician and is taken to a hospital. Insure that contaminated clothing and 
shoes are property bagged and discarded. Insure that jewelry is removed and soaked in calcium 
gluconate solution to decontaminate.

Move to fresh air. Oxygen or artificial respiration if needed. Do not use mouth-to-mouth method if 
victim inhaled the substance. Induce artificial respiration with the aid of a pocket mask equipped 
with a one-way valve or other proper respiratory medical device. Call a physician or poison control 
center immediately.

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. Never give anything 
by mouth to a victim who is unconscious or is having convulsions. Do not induce vomiting without 
advice from poison control center. Do not use mouth-to-mouth method if victim ingested the 
substance. Induce artificial respiration with the aid of a pocket mask equipped with a one-way 
valve or other proper respiratory medical device. Rinse mouth thoroughly. If vomiting occurs, kee 
head low so that stomach content doesn't get into the lungs.

In case of shortness of breath, give oxygen. Keep victim warm.

Immediate medical attention is required. In case of shortness of breath, give oxygen. Keep victim 
warm. Ensure that medical personnel are aware of the material(s) involved, and take precautions 
to protect themselves. Calcium gluconate gel 2.5% should be available in close proximity to the 
work place.

Flammable properties

Extinguishing media 
Suitable extinguishing 
media

Protection of firefighters 
Protective equipment and 
precautions for firefighters

Special protective equipment for
fire-fighters

Specific methods

The product is not flammable. Not flammable, but reacts with most metals to form flammable 
hydrogen gas.

Water.

In the event of fire, cool tanks with water spray. Use water spray to cool unopened containers. 
Cool containers exposed to flames with water until well after the fire is out.

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH 
(approved or equivalent) and full protective gear.

In the event of fire, cool tanks with water spray. Use water spray to cool unopened containers.

6. Accidental Release Measures
Personal precautions Ventilate the area. Remove sources of ignition. Keep unnecessary personnel away. Local 

authorities should be advised if significant spillages cannot be contained. Keep out of low areas. 
Keep people away from and upwind of spill/leak. Fully encapsulating, vapor protective clothing 
should be worn for spills and leaks with no fire. Do not touch damaged containers or spilled 
material unless wearing appropriate protective clothing. Ventilate closed spaces before entering 
them. Avoid skin contact and inhalation of vapors during disposal of spills.

Material name: HYDROFLUORIC ACID
MSDS ID: H3994 Version #: 03 Revision dale: 01-06-2010
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Environmentai precautions 
Methods for containment

Methods for cleaning up

Prevent further leakage or spillage if safe to do so. Do not contaminate water.

Dike the spilled material, where this is possible. Prevent entry into watenvays, sewer, basements 
or confined areas.

Should not be released into the environment.

Large Spills: Dike far ahead of spill for later disposal. Use a non-combustible material like 
vermiculite, sand or earth to soak up the product and place into a container for later disposal.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece).

Never return spills in original containers for re-use. Following product recovery, flush area with 
water. Clean surface thoroughly to remove residual contamination. Porous materials (concrete, 
wood, plastic, etc.) will absorb HF and become a hazard for an indefinite time.

J. T. Baker Hydrofluoric Acid Emergency Cleanup Kit is recommended for spills of this product.

7. Handling and Storage
Handling

Storage

Do not breathe dust/fume/gas/mist/vapors/spray. Do not get this material in contact with eyes. Do 
not get this material in contact with skin. Do not get this material on clothing. Do not use in areas 
without adequate ventilation. Wear personal protective equipment Avoid prolonged exposure. 
Wash thoroughly after handling. Handle and open container with care. Considerable heat is 
generated when water or acid is added, therefore when making solutions always add the caustic 
to the water or acid with constant stirring.

Store locked up. Store in a well-ventilated place. Keep container tightly closed. Keep out of the 
reach of children. Use care in handling/storage. Keep away from food, drink and animal 
feedingstuffs. Do not store in metal containers.

8. Exposure Controls / Personal Protection
Occupational exposure limits 

ACGIH
Components Type Value

HYDROGEN FLUORIDE (7664-39-3) Ceiling 2.0000 ppm
TWA 0.5000 ppm

2.5000 mg/m3

U.S. - OSHA
Components Type Value

HYDROGEN FLUORIDE (7664-39-3) PEL 2.5000 mg/m3
STEL 6.0000 ppm
TWA 2.5000 mg/m3

3.0000 ppm

Engineering controls

Personal protective equipment 
Eye / face protection

Skin protection

Good general ventilation (typically tO air changes per hour) should be used. Ventilation rates 
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation, 
or other engineering controls to maintain airborne levels below recommended exposure limits. If 
exposure limits have not been established, maintain airborne levels to an acceptable level.

Do not get in eyes. Chemical goggles are recommended. Face-shield. Provide eyewash station 
and safety shower.

Do not get this material in contact with skin. Do not get this material on clothing. Wear chemical 
protective equipment that is specifically recommended by the manufacturer. It may provide little or 
no thermal protection. Structural firefighters protective clothing provides limited protection in fire 
situations ONLY; it is not effective in spill situations. Use chemical splash goggles and face shield 
(ANSI Z87.1 or approved equivalent). Chemical resistant gloves.

Material name: HYDROFLUORIC ACID
MSDS ID: H3994 Version #: 03 Revision date: 01-06-2010
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Respiratory protection

General hygeine 
considerations

Do not breathe dust/fume/gas/mist/vapors/spray. Wear positive pressure self-contained breathing 
apparatus (SCBA). Chemical respirator with acid gas cartridge.

Do not get in eyes. Do not get this material in contact with skin. Do not get this material on 
clothing. When using, do not eat, drink or smoke. Keep away from food and drink. Handle in 
accordance with good industrial hygiene and safety practice.

9. Physical & Chemical Properties
Appearance Fuming liquid.
Color Colorless.

Odor Strong. Irritating.

Odor threshold Not available.

Physical state Liquid.

Form Liquid.

pH 1 (0.1 M solution)

Melting point ^3.6 'F (-41.68 -C) estimated

Freezing point ^3.6'F (-41.68 X) estimated

Boiling point 140 °F (60 °C) estimated

Flash point Not available.
Evaporation rate Not available.
Flammability Not available.

Flammability limits in air, upper,
% by volume

Not available.

Rammability limits in air, lower,
% by volume

Not available.

Vapor pressure 611 hPa estimated

Vapor density 1.97

Specific gravity 0.9909 estimated
Relative density Not available.

Solubility (water) Miscible.

Partition coefficient 
(n-octanol/water)

Not available

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Percent volatile 50 % estimated

Molecular weight 20.01

Molecular formula HF in Aqueous
Solution.

10. Chemical Stability & Reactivity Information
Chemical stability Stable at normal conditions. Contact with certain metals liberates flammable gas.

Conditions to avoid Reacts violently with strong alkaline substances. This product may react with reducing agents. Do 
not mix with other chemicals.

Incompatible materials Incompatible with bases. This product may react with reducing agents. May be corrosive to 
metals.

Hazardous decomposition 
products

Hydrogen fluoride.

Possibility of hazardous 
reactions

Hazardous polymerization does not occur.

Material name; HYDROFLUORIC ACID
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11. Toxicological Information

Toxicological data
Product Test Results
HYDROFLUORIC ACID (Mixture) Acute Inhalation LC50 Mouse: 1000 mg/I estimated

Components Test Results
HYDROGEN FLUORIDE (7664-39-3) Acute Inhalation LC50 Mouse: 500 mg/11.00 Hours

Acute Inhalation LC50 Rat: 1278 mg/11.00 Hours

* Estimates for product may be based on additional component data not shown.
Sensitization

US ACGIH Threshoid Limit Values: Skin designation
HYDROGEN FLUORIDE (CAS 7664-39-3) Can be absorbed through the skin.

Acute effects Causes bums.
Local effects Very toxic by inhalation, in contact with skin and if swallowed.

Chronic effects Hazardous by OSHA criteria. Prolonged exposure may cause chronic effects.
Carcinogenicity This product is not considered to be a carcinogen by lARC, ACGIH, NTP, or OSHA.

ACGIH Carcinogens
HYDROGEN FLUORIDE (CAS 7664-39-3) 

lARC Monographs. Overall Evaluation of Carcinogenicity 
HYDROGEN FLUORIDE (CAS 7664-39-3)

Skin corrosion/irritation Hazardous by OSHA criteria.

Epidemiology Not available.

Neurological effects Not available.

12. Ecological Information _____

A4 Not classifiable as a human carcinogen.

3 Not classifiable as to carcinogenicity to humans.

Ecotoxicity

Environmental effects 
Persistence and degradability

13. Disposal Considerations

Components of this product are hazardous to aquatic life. Because of the low pH of this product, it 
would be expected to produce significant ecotoxicity upon exposure to aquatic organisms and 
aquatic systems.

Harmful to aquatic organisms.

Not available.

Waste codes D002: Waste Corrosive material [pH <=2 or =>12.5, or corrosive to steel]

US RCRA Hazardous Waste U List Reference
HYDROGEN FLUORIDE (CAS 7664-39-3) U134

Disposal instructions Dispose of this material and its container to hazardous or special waste collection point
Incinerate the material under controlled conditions in an approved incinerator. Dispose in 
accordance with all applicable regulations.

14. Transport Information
DOT

Basic shipping requirements: 
UN number 
Proper shipping name 
Hazard class 
Subsidiary hazard class 
Packing group 
Additional infomriation: 
Special provisions 
Packaging exceptions

UN1790
Hydrofluoric acid (with not more than 60% strength) ( RQ ^ 
8
6.1

A6, A7, B15, IB2, N5, N34, T8, TP2, TP12 
154

200 LBS)

Material name: HYDROFLUORIC ACID
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Packaging non bulk 
Packaging bulk 
ERG number 

lATA
Basic shipping requirements: 
UN number 
Proper shipping name 
Hazard class 
Subsidiary hazard class 
Packing group

IMDG
Basic shipping requirements: 
UN number 
Proper shipping name 
Hazard class 
Subsidiary hazard class 
Packing group

202
243
157

1790
Hydrofluoric acid 60% or less strength 
8
6.1

1790
HYDROFLUORIC ACID solution, with not more than 60% hydrogen flouride 
8
6.1

CORROSIVE

DOT

15. Regulatory Information

IMDG

US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.

US EPCRA (SARA Title III) Section 302 - Extremely Hazardous Spill: Reportable quantity 
HYDROGEN FLUORIDE (CAS 7664-39-3) 100 LBS

US EPCRA (SARA Title III) Section 302 - Extremely Hazardous Substance: Threshold Planning Quantity 
HYDROGEN FLUORIDE (CAS 7664-39-3) 100 LBS

US EPCRA (SARA Title III) Section 313 - Toxic Chemical: De minimis concentration 
HYDROGEN FLUORIDE (CAS 7664-39-3) 1.0 %

US EPCRA (SARA Title III) Section 313 - Toxic Chemical: Listed substance 
HYDROGEN FLUORIDE (CAS 7664-39-3) Listed.

CERCLA (Superfund) reportable quantity 
HYDROGEN FLUORIDE: 100.0000 

Superfund Amendments and Reauthorization Act of 1986 (SARA)
Hazard categories

Section 311 hazardous 
chemical

Immediate Hazard - Yes 
Delayed Hazard - Yes 
Fire Hazard - No 
Pressure Hazard - No 
Reactivity Hazard - Yes
Yes

Material name: HYDROFLUORIC ACID
MSDSID;H3994 Version#: 03 Revision date: 01-06-2010
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Inventory status
Country(s) or region Inventory name On inventory (yes/no)*
Australia Australian Inventory of Chemical Substances (AlCS) Yes

Canada Domestic Substances List (DSL) Yes

Canada Non-Domestic Substances List (NDSL) No

China Inventory of Existing Chemical Substances in China (lECSC) Yes

Europe European Inventory of Existing Commercial Chemical
Substances (EINECS)

Yes

Europe European List of Notified Chemical Substances (ELINCS) No

Japan Inventory of Existing and New Chemical Substances (ENCS) Yes

Korea Existing Chemicals List (ECL) Yes

New Zealand New Zealand Inventory Yes

Philippines Philippine Inventory of Chemicals and Chemical Substances 
(PICCS)

Yes

United States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory Yes
*A ’Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)

State regulations This product does not contain a chemical known to the State of California to cause cancer, birth
defects or other reproductive harm.

US - New Jersey Community RTK (EHS Survey): Reportabie threshold 
HYDROGEN FLUORIDE (CAS 7664-39-3) 100 LBS

500 LBS
US - Pennsylvania RTK - Hazardous Substances: Listed substance 

HYDROGEN FLUORIDE (CAS 7664-39-3) Listed.
Saf-T-Data

16. Labeling Info

Health: 4 - Extreme (Poison)
Flammability: 0 - None 
Reactivity; 2 - Moderate 
Contact: 4 - Extreme (Corrosive)
Lab Protective Equip: D - GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES
Storage Color Code: W - White (Corrosive)

Label Hazard Warning DANGER

Label Precautions

Extremely hazardous liquid and vapor. Corrosive. Causes skin and eye burns. May be fatal if 
inhaled, absorbed through skin, or swallowed. Prolonged exposure may cause chronic effects. 
Contact with metals may evolve flammable hydrogen gas.

Do not breathe vapor or mist. Do not get in eyes, on skin, or on clothing. Use only with adequate 
ventilation. Wash thoroughly after handling. Keep container closed.

Material name; HYDROFLUORIC ACID
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Label First Aid

17. Other Information

Immediateiy flush eyes with plenty of water for at least 15 minutes. Continue rinsing. Get medical 
attention immediately. Immediately remove contaminated clothing under a shower and flush 
exposed areas with large quantities of water for five minutes. Wash carefully behind ears, under 
nails and in skin folds. Get immediate medical assistance. For those providing assistance, avoid 
further skin contact to yourself and others. Wear HF impervious clothing with face shield or 
goggles and HF impervious gloves. If available, apply calcium gluconate gel (2.5%) into bum area 
continuously for 15 minutes. If calcium gluconate gel is not available, continue to wash exposed 
areas with water until patient is seen by a physician and is taken to a hospital. Insure that 
contaminated clothing and shoes are properly bagged and discarded. Insure that jewelry is 
removed and soaked in calcium gluconate solution to decontaminate. If gas/fume/vapor/dust/mist 
from the material is inhaled, remove the affected person immediately to fresh air. Do not use 
mouth-to-mouth method if victim inhaled the substance. Induce artificial respiration with the aid of 
a pocket mask equipped with a one-way valve or other proper respiratory medical device. Get 
medical attention immediately. IF SWALLOWED: Immediately call a POISON CENTER or 
doctor/physician. Do not induce vomiting without advice from poison control center. Never give 
anything by mouth to a victim who is unconscious or is having convulsions. Do not use 
mouth-to-mouth method if victim ingested the substance. Induce artificial respiration with the aid 
of a pocket mask equipped with a one-way valve or other proper respiratory medical device.
Rinse mouth thoroughly. If vomiting occurs, keep head low so that stomach content doesn't get 
into the lungs.

NFPA ratings

Disclaimer

Issue date

Health: 4 
Flammability: 0 
Instability: 1

The information in the sheet was written based on the best knowledge and experience currently 
available. Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is intended 
only as a guide to the appropriate precautionary handling of the material by a properly trained 
person using this product. Individuals receiving the information must exercise their independent 
judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, 
INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH 
HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, 
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.
01-06-2010
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MATERIAL SAFETY DATA SHEET

CORCO CHEMICAL CORPORATION • TYBURN ROAD A CEDAR LANE > FAIRLESS HILLS, PA. 19030 • 21S/295-SO06
Mtnuftciu'tft 01 ana Electronic Chemicals

I0ENTIT1 (As usea of> I tOei ana usii
isopropyl Alcohol

Section )
#1901

Note: Blank spaeas an not parmmd. M any Ham ia not appkcaola. or no 
Morttmaon is avakabla. the space must be mertwct to in0ica>9 that

M3nui»;iuef s Nanw
Corco Chemical Corporation

Emargency Talephoiw Numbar
21S) 295-5OO6/SO07

Address ifi'umber. Sinei. City. Slate, ana ZIP Coos)
Tyburn Rd. & Cedar L»nR

Tataphona Number br Inlormation

Fairlsss Hills. Penna. 19030
Date Praparad

6/13/06 (3/02-3/041
SigriaiureoLfiiaparer (apOonal)

Sectiofi It — Hatardous Ingredients/Identity Infenration

H«ai0ou$ ComponeiMS (Spwniic Chemical icWnliry; Cofimwn NamWa)! OSHA PEL ACOIH TLV
Olhar Limits

H (opkonal)
isoPropyl Alcohol, C-^HgO 400 ppm not reported IDLH

980 mg/m^ 12000 ppm

Common Names fSynonyms') NOTE: NIOSH STEL
500 ppm ri22S

• iso-Propanol
2-Propanol Indexed as:
Di me th vl carh ino 1 CAR A7-fit-n
Petrohol RTECS NT 8050000
I PA UN 1219

NFPA 130
DOT Flammable Liquid

Section II! — Physical/Chemical Characteristics
Beilini) Pen'll

S2.5°C 180°F
Spacilie Grawly (HjO - 11

@ 20®/4°C 0.7854
vapor Pn-*sure |nvn Hg j 

e 20“C 33
Making PoiN -89°C -128°F

Vapor Oensily (Alfi . 1)
2.07

Evaporation Rata 
(Butyl Acetala - 1) n/a

Sokjbiliry III Water ............................................ "" '
Miscible

Appeararca and Odor
Colorless liquid. Odor of Rubbing Alcohol

Section IV *- Rre and Explosion Hazard Data
Flash P«ni (Method Used)

53'^F Cn.6°C) C. C. Flammable Limits 2% 12%

—^__COt. Dry chemical. Alcohol Foam, Water Spray____________________
special F,rt Fighbng ProcMiures

W^a-r seif^yontained breathing apparatus and full protective equipment. 
Cool flame exposed containers with water until well after fire is out.

UnusuaTpife and Ezplo»on Haz^ 
Auto Ignition fi fiSZ^F. Flame of alcohol fire may not be visible!!
Container may explode in heat of fire.

(Reprodu-e lociiivl OSHA 174. Sart. 19B5



Sixbilii/ iJrstaM* CondHions to Avoid.Heat. .Sparlt.name
Siitbia

X

Huartous Oaceniposition w B^ockicisStrnjfia Oxidizej*

Haiarnou:. May^ecur Condoions to Avoid _ ...
PolymoiHil on Heat, Spark, Flame, Oxidizers

Will No) Occur X

Section VI — Health Hazard Data
Rouiefii Cl) E ftlri/ inha)wion?

vi»q
SWn’ IngMtion?

Hsalth Hi^ards f,*cu« tra Chn^nic)
Eve. \ose ■ Throat irt-itant, Narrosis at hiph eonr.oMt rat ions .
an important toxic hazard and has good warning proporties.

Pi-nrliirt not rnn^idered

Ingestion of 100 ml may be fatal.
Carciro9eRicity NTP?

nnt Tftp/irtffd
lARC Monograph}? 

Rppnrtrtfl? Itulnfinite
OSHA RogUatidT 
nnt fitj rarr>tnnyen

Jiotp: Ptin<ih1^ r^Tri nngen-r.nTKiil t H .
Signs and Symotoms o) Exposuro

Plii^ihing- Headache. Mental depression. Nausea. Vomiting. Narcosis. Coma.

Tnoet 11 ftiY Tiigy hn -fatal
Madica) Conditions 
Oanaiatly Aggravalad by ExpOSuH

Eye, Skin, gj^nuses. Respiratory
Ennargenci-and First Aid Procedures 
Eye, Skin- immediate water flush. Inhalation--Eresh air. Artificial respiTation.
Ingestion- if conscious induce vomit. Call Physicianl!

Section v» — Precauttona for Sale Handling and Use
Stops to Sa Taksrt in C&sa Matanai IS RriMSKi or Spiiiad Eliminate ignition sources. For major spill, wear

S<? 1 f-frnnf^r^-* hr-i^nth-i ng appaya-f-irc STi/i fi^l 1 pTDtjr^ ^ VP * piFI^Pl. uiateT* spray tQra.-;nf»d hr-onth-ing appaya-tirc gn/i fi^l 1 pTn-f-r»r>T t wr» i^qi

recuce vapors. Take up with non-combustible absorbent rnd containerize for later 
disposal.

Waste as3osai Memod

T T> frttnp^ ^Lt^K all g»a»<ia gy\A T'^ynl a»T An«!

Precautions io Be Talter= lr^ Harttttng and Storing

Avoid breathing vapor. Do not pet liouid or vapor in Eves, on Skin^ on Clothing. 
Keep container closed, away from heat and flame.

Other PricsuJidns
Observe all precautions when handling '’Eraoty*' containers and possible residue' therein.

Section VIII — Control Measures
Respiacry Proii 

c
iclan /Sipsedk Typ*)

Viintiatic-n mOcn Exhaust '
Recommended (Explosion Proof)

Spi^

MechiiniCAt fCeoent
Recomaended (Explosion Proiofl Olhdr

Protecovo QkhrCl
Rubber

EyoPf
Full

otoetiort
face shield; 'Splash eostUs

■ jToupded gontainers. PTotective mveralls. Eve wash. Safutv Shower 
wpfWHyg^rac praewes

. ______ i*ork safely. Respect the material. Wash after handling.
Pege 7 • usaro



Material Safety Data Sheet

. Chemical product and company identification
Product name KEROSENE

MSDS# 0000002686

Historic MSDS #: None.

Code 0000002686

Synonyms 1-K Kerosene, 2-K Kerosene

Supplier BP Products North America Inc.
150 West Warrenville Road
Naperville, Illinois 60563-8460
USA

EMERGENCY HEALTH 
INFORMATION:

1 (800) 447-8735
Outside the US: +1 703-527-3887 (CHEMTREC)

EMERGENCY SPILL 
INFORMATION:

1 (800) 424-9300 CHEMTREC (USA)

OTHER PRODUCT 
INFORMATION

1 (866) 4 BP - MSDS
(866-427-6737 Toll Free - North America)
email: bpcares@bp.com

2. Composition/information on ingredients
Ingredient name CAS# %
.erosene 8008-20-6 100

Contains:
xylene
Naphthalene

1330-20-7
91-20-3

<1
0.5-1

3. Hazards identification
Physical state Liquid.

Color Clear, (may be dyed)

Emergency overview WARNING!

COMBUSTIBLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE.
HARMFUL IF SWALLOWED.
ASPIRATION HAZARD.
HARMFUL OR FATAL IF LIQUID IS ASPIRATED INTO LUNGS.
CAUSES SKIN IRRITATION.
MAY CAUSE RESPIRATORY TRACT IRRITATION.
INHALATION CAUSES HEADACHES, DIZZINESS, DROWSINESS AND NAUSEA AND MAY 
LEAD TO UNCONSCIOUSNESS.

Do not ingest. If ingested do not induce vomiting. Avoid contact with eyes, skin and clothing. Do 
not breathe vapor or mist. Keep away from heat, sparks and flame. Keep container closed. Use 
only with adequate ventilation Wash thoroughly after handling.

Routes of entry Dermal contact. Eye contact. Inhalation. Ingestion.

Potential health effects

Product KEROSENE 
name

Product code 0000002686 Page: 1/8
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Eyes 
Skin

Inhalation 

Ingestion

Medical conditions 
aggravated by over
exposure
See toxicoiogicai Information (section 11).

Slightly irritating to the eyes.

Causes skin irritation.

May cause respiratory tract irritation. Inhalation causes headaches, dizziness, drowsiness, and 
nausea, and may lead to unconsciousness. See toxicoiogicai Information (section 11).
Aspiration hazard if swallowed - harmful or fatal if liquid is aspirated into lungs. Ingestion may 
cause gastrointestinal irritation and diarrhea. See toxicological Information (section 11).
None identified.

4. First aid measures
Eye contact

Skin contact

Inhalation

Ingestion

In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Eyelids 
should be held away from the eyeball to ensure thorough rinsing. Get medical attention if irritation 
develops.

Immediately wash exposed skin with soap and water. Remove contaminated clothing and shoes. 
Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention if 
irritation develops.
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, 
give oxygen. Get medical attention immediately.
If swallowed, do NOT induce vomiting. Never give anything by mouth to an unconscious person. 
Aspiration hazard if swallowed- can enter lungs and cause damage. Get medical attention 
immediately.

5. Fire-fighting measures
Flammability of the 
product
Auto-ignition temperature 

sh point 
Explosion limits

Products of combustion

Unusual fire/explosion 
hazards

Fire-fighting media and 
instructions

Protective clothing (fire)

Special remarks on frre 
hazards

Combustible liquid.

210 °C (410 F)

>37.778 °C (Closed cup) Tagliabue.

Lower; >0.7 %
Upper: <5 %
carbon oxides (CC, CC2) (carbon monoxide, carbon dioxide) and sulfur oxides (SC2. SC3 etc.), 
aldehydes
Combustible liquid and vapor. Vapor may cause flash fire. Vapors may accumulate in low or 
confined areas, travel considerable distance to source of ignition and flash back. Runoff to sewer 
may create fire or explosion hazard. Container explosion may occur under fire conditions or when 
heated.
In case of fire, use water fog, foam, dry chemicals, or carbon dioxide. DC NCT FIGHT FIRE 
WHEN IT REACHES MATERIAL. Withdraw from fire and let it burn. Promptly isolate the scene 
by removing ail persons from the vicinity of the incident if there is a fire. First move people out of 
line-of-sight of the scene and away from windows. Cool containing vessels with water jet in order 
to prevent pressure build-up, autoignition or explosion.
Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full 
turnout gear.
Do not use water jet.

Product KEROSENE 
name
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6. Accidental release measures
Personal precautions

Environmental 
precautions and clean-up 
methods

Personal protection in 
case of a large spill

Immediately contact emergency personnel. Eliminate all ignition sources. Keep unnecessary 
personnel away. Use suitable protective equipment (See Section: "Exposure controls/personal 
protection"). Follow all fire fighting procedures (See Section: "Fire-fighting measures"). Do not 
touch or walk through spilled material.
If emergency personnel are unavailable, contain spilled material. For small spills add absorbent 
(soil may be used in the absence of other suitable materials) and use a non-sparking or explosion 
proof means to transfer material to a sealed, appropriate container for disposal. For large spills 
dike spilled material or otherwise contain material to ensure runoff does not reach a waterway. 
Place spilled material in an appropriate container for disposal. Avoid contact of spilled material 
with soil and prevent runoff entering surface waterways. See Section 13 for Waste Disposal 
Information.

Splash goggles. Chemical resistant protective suit. Boots. Chemical resistant gloves. Vapor 
respirator or a self-contained breathing apparatus. Suggested protective clothing might not be 
sufficient; consult a specialist BEFORE handling this product.

CAUTION: The protection provided by air-purifying respirators is limited. Use a positive pressure 
air-supplied respirator if there is any potential for an uncontrolled release, if exposure levels are not 
known, or if concentrations exceed the protection limits of air-purifying respirator.

7. Handling and storage
Handling

orage

Aspiration hazard if swallowed- can enter lungs and cause damage. Never siphon by mouth. Do 
not ingest. If ingested do not induce vomiting. When using do not eat, drink or smoke. Avoid 
contact with skin and clothing. Avoid prolonged or repeated contact with skin. Avoid breathing 
vapors or spray mists. Avoid contact with eyes. Use only with adequate ventilation Avoid 
breathing vapor or mist. Do not breathe vapor or mist. Keep away from heat, sparks and flame. 
To avoid fire or explosion, dissipate static electricity during transfer by grounding and bonding 
containers and equipment before transferring material. Use explosion-proof electrical (ventilating, 
lighting and material handling) equipment. Wash thoroughly after handling. Empty containers may 
contain toxic, flammable/combustible or explosive residue or vapors. Do not cut, grind, drill, weld, 
reuse or dispose of containers unless adequate precautions are taken against these hazards.

Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep 
container tightly closed and sealed until ready for use. Avoid ail possible sources of ignition (spark 
or flame).

8. Exposure controls/personal protection
Occupational exposure 
limits

Ingredient name 
Kerosene

Occupational exposure limits

ACGIH TLV (United States, 1/2007). Skin
TWA: 200 mg/m" 8 hour(s).

Contains:
xylene

Naphthalene

ACGIH TLV (United States, 1/2007). 
STEL: 651 mg/m" 15 minute(s). 
STEL: 150 ppm 15 minute(s).
TWA: 434 mg/m" 8 hour(s).
TWA: 100 ppm 8 hour(s).

OSHA PEL (United States, 11/2006). 
TWA: 435 mg/m" 8 hour(s).
TWA: 100 ppm 8 hour(s).

ACGIH TLV (United States, 1/2007). 
STEL: 79 mg/m" 15 minute(s).
STEL: 15 ppm 15 minute(s).
TWA: 52 mg/m" 8 hour(s).
TWA: 10 ppm 8 hour(s).

OSHA PEL (United States, 11/2006). 
TWA: 50 mg/m" 8 hour(s).

Product KEROSENE 
name
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TWA; 10 ppm 8 hour(s).
Some states may enforce more stringent exposure limits.

Control Measures

Vgiene measures

Personal protection 
Eyes

Skin and body

Provide exhaust ventilation or other engineering controls to keep the relevant airborne 
concentrations below their respective occupational exposure limits.
Wash hands, forearms and face thoroughly after handling chemical products, before eating, 
smoking and using the lavatory and at the end of the working period.

Avoid contact with eyes. Safety glasses with side shields.

Avoid contact \with skin and clothing. Wear clothing and footwear that cannot be penetrated by 
chemicals or oil.

Respiratory Use only with adequate ventilation Do not breathe vapor or mist. If ventilation is inadequate, use a
NIOSH certified respirator with an organic vapor cartridge and P95 particulate filter.

Hands Avoid prolonged or repeated contact with skin. Wear protective gloves if prolonged or repeated
contact is likely. Wear gloves that cannot be penetrated by chemicals or oil.

The correct choice of protective gloves depends upon the chemicals being handled, the conditions 
of work and use, and the condition of the gloves (even the best chemically resistant glove will 
break down after repeated chemical exposures). Most gloves provide only a short time of 
protection before they must be discarded and replaced. Because specific work environments and 
material handling practices vary, safety procedures should be developed for each intended 
application. Gloves should therefore be chosen in consultation with the supplier/manufacturer and 
with a full assessment of the working conditions.

Consult your supervisor or S.O.P. for special handling directions

Consult local authorities for acceptable exposure limits.

9. Physical and chemical properties
Physical state Liquid.

Odor Hydrocarbon.

lor Clear, (may be dyed)

Heat of combustion Not available.

Boiiing point / Range 171 to 288°C (339.8 to 550.4T)

Pour Point -34.4 °C (-30 F)

Specific gravity 0.83 (at15.6°C)

Vapor pressure 0.053 kPa (0.4 mm Hg) at 20°C

Vapor Density (Air = 1) 4.7
Volatility 100% (v/v)

Evaporation rate <1
Solubility negligible

Viscosity Kinematic: 1 to 1.9 mm^/s (1 to 1.9 cSt) at 40°C

10. stability and reactivity
stability and reactivity Stable under recommended storage and handling conditions (See Section: "Handling and 

storage").
Conditions to avoid Keep away from heat, sparks and flame. Avoid all possible sources of ignition (spark or flame).

incompatibility with 
various substances

Reactive or incompatible with the following materials: oxidizing materials, adds and alkalis, 
halogenated compounds.

Hazardous decomposition 
products

carbon oxides (CO, CO2) (carbon monoxide, carbon dioxide)

Product KEROSENE 
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Hazardous polymerization Will not occur.

11. Toxicological information
;ute toxicity

Chronic toxicity

Carcinogenic
effects

Other chronic toxicity 
data

Aspiration of this product into the lungs can cause chemical pneumonia and can be fatal. 
Aspiration into the lungs can occur while vomiting after ingestion of this product. Do not siphon by 
mouth.

CONTAINS MATERIAL WHICH CAN CAUSE CANCER.
Risk of cancer depends on duration and level of exposure.
Classified 2B (Possible for human.) by lARC: [Naphthalene]
Classified 2 (Reasonably Anticipated To Be Human Carcinogens.) by NTP: [Naphthalene]
Middle distillate: From skin-painting studies of petroleum distillates of similar composition and 
distillate range, it has been shown that these types of materials often possess weak carcinogenic 
activity in laboratory animals. In these tests, the material is painted on the shaved backs of mice 
twice a week for their lifetime. The material is not washed off between applications. Therefore, 
there may be a potential risk of skin cancer from prolonged or repeated skin contact with this 
product in the absence of good personal hygiene. This particular product has not been tested for 
carcinogenic activity, but we have chosen to be cautious in light of the findings with other distillate 
streams.

Occasional skin contact with this product is not expected to have serious effects, but good 
personal hygiene should be practiced and repeated skin contact avoided. This product can also be 
expected to produce skin irritation upon prolonged or repeated skin contact. Personal hygiene 
measures taken to prevent skin irritation are expected to be adequate to prevent risk of skin 
cancer. Prolonged or repeated contact can defat the skin and lead to irritation and/or dermatitis.

NIOSH has recommended that whole diesel exhaust be regarded as a potential occupational 
carcinogen, exposure should be minimized to reduce potential risk.

Naphthalene has been reported to cause developmental toxicity in mice after oral exposure to 
relatively high dose levels, but developmental toxicity was not observed in NTP (National 
Toxicology Program) sponsored studies in rats and rabbits. Ingestion or inhalation of naphthalene 
can result in hemolysis and other blood abnormalities, and individuals (and infants) deficient in 
glucose-6-phosphate dehydrogenase may be esp^ially susceptible to these effects. Inhalation of 
naphthalene may cause headache and nausea. Airborne exposure can result in eye imtation. 
Naphthalene exposure has been associated with cataracts in animals and humans.

Xylenes; Xylene has been reported to cause central nervous system effects at concentrations 
above the recommended exposure limit. Xylene vapor becomes irritating at relatively high levels.
In one study, eye irritation was reported at exposures of 460 ppm and in one person at 230 ppm 
after 15 minutes. In another study, no one reported eyes, nose and throat irritation at mixed xylene 
exposures up to 230 ppm for 30 minutes. Dermal LD50 is expected to be greater than lOg/kg in 
rabbits, based on test results from similar materials.

Mixed xylenes caused slight hearing loss in rats exposed to 800 ppm in the air for 14 hours/day for 
six weeks. There is no information available for lower concentrations; however, similar chemicals 
that have caused these hearing effects at similar concentrations have not caused effects at lower 
concentrations.

Pregnant animals exposed to xylene or its isomers have been reported to cause development 
toxicity in rodents when exposed by inhalation. The developmental effects observed consisted of 
delayed development and minor skeletal variations, but no malformations. Because of the high 
exposure levels used in these studies, we do not believe that these results imply an increased risk 
of reproductive toxicity to workers exposed to xylene levels at or below the exposure limits.

Xylene and its isomers are not genotoxic.

Technical grade xylene has been tested in a National Toxicology Program carcinogenicity study in 
rats and mice dosed orally for two years. There was no evidence of carcinogenicity.

Product KEROSENE 
name

Product code 0000002686

Version 1 Date of issue 08/29/2007. Format US-COMP

Build 5.3.5

Page: 5/8

Unguage ENGLISH.

( ENGLISH )



12. Ecological information
Ecotoxicity

'o testing has been performed by the manufacturer.

."ersistence/degradability The biodegradability of this material has not been determined.

Spillages may penetrate the soil causing ground water contamination.

This product is not expected to bioaccumulate through food chains in the environment.

Mobility

Bioaccumulative potential

Other ecological 
information

Spills may form a film on water surfaces causing physical damage to organisms. Oxygen transfer 
could also be impaired.

13. Disposal considerations
Waste information Avoid contact of spilled material and runoff with soil and surface watervrays. Consult an 

environmental professional to determine if local, regional or national regulations would classify 
spilled or contaminated materials as hazardous waste. Use only approved transporters, recyclers, 
treatment, storage or disposal facilities. Dispose of in accordance with all applicable local and 
national regulations.

Consult your local or regional authorities.

14. Transport information
International transport regulations

Regulatory
information

UN
number

Proper shipping 
name

Class Packing group Label Additional
information

DOT
Classification

UN 1223 Kerosene Combustible
liquid.

III Reoortable
quantity
100 lbs. (45.36 kg)

OG
tassification

UN1223 Kerosene 3 III

♦
Not determined.

IMDG
Classification

UN1223 Kerosene 3 III

♦
Not determined.

lATA/ICAO
Classification

UN1223 Kerosene 3 III

♦
Not determined.

15. Regulatory information
U.S. Federal regulations

SARA 313

United States inventory (TSCA 8b): All components are listed or exempted.

TSCA 12(b) one-time export notification;: Naphthalene

This product is not regulated under Section 302 of SARA and 40 CFR Part 355.

SARA 311/312 MSDS distribution - chemical inventory - hazard identification. KEROSENE: 
Fire hazard. Immediate (Acute) Health Hazard, Delayed (Chronic) Health Hazard

Product name CAS number Concentration
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■Reporting
<jnts

iier notification

ite regulations

Massachusetts
Substances

New Jersey
Hazardous
Substances

Pennsylvania RTK
Hazardous
Substances

Inventories

Naphthalene
xylene

91-20-3
1330-20-7

0.5-1
0-1

Naphthalene 91-20-3 0.5-1
xylene 1330-20-7 0-1
CERCLA Sections 102a/103 Hazardous Substances (40 CFR Part 302.4):: Naphthalene: 100 lbs. 
(45.36 kg): xylene: 100 lbs. (45.36 kg);

Massachusetts RTK: The following components are listed: Kerosene; NAPHTHALENE;XYLENE

New Jersey Hazardous Substances: The following components are listed: Kerosene; 
NAPHTHALENE;XYLENES

Pennsylvania RTK: The following components are listed: Kerosene; NAPHTHALENE;BENZENE, 
DIMETHYL

WARNING: This product contains a chemical known to the State of California to cause cancer. 
Naphthalene
May generate diesel exhaust particulate if used as fuel in compression ignition engines.

Canada inventory: All components are listed or exempted.

Europe inventory: All components are listed or exempted.

Australia inventory (AlCS): All components are listed or exempted.

China inventory (lECSC): All components are listed or exempted.

Japan inventory (ENCS): Not determined.

Korea inventory (KECI): All components are listed or exempted.

Philippines inventory (PICCS): All components are listed or exempted.

6. Other information
Label requirements

HMIS® Rating :

History 
Date of issue 
Date of previous issue 
Prepared by 
Notice to reader

WARNING!

COMBUSTIBLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE.
HARMFUL IF SWALLOWED.
ASPIRATION HAZARD.
HARMFUL OR FATAL IF LIQUID IS ASPIRATED INTO LUNGS.
CAUSES SKIN IRRITATION.
MAY CAUSE RESPIRATORY TRACT IRRITATION.
INHALATION CAUSES HEADACHES, DIZZINESS, DROWSINESS AND NAUSEA AND MAY 
LEAD TO UNCONSCIOUSNESS.

Health * 1 
Flammability 2 
Physical 0
Hazard
Personal X
protection

08/29/2007.
08/29/2007.
Product Stewardship

National Fire 
Protection 
Association 
(U.S.A.)

Health
Fire hazard 

instability

X Specific hazard
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NOTICE: This Material Safety Data Sheet is based upon data considered to be accurate at the time of its preparation. Despite our 
efforts, it may not be up to date or applicable to the circumstances of any particular case. We are not responsible for any damage or 
injury resulting from abnormal use, from any failure to follow appropriate practices or from hazards inherent in the nature of the 
product
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MATERIAL SAFETY DATA SHEET

*

CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME 
CAS NUMBER 
SYNONYM(S)

LOW SULFUR K1 
64741-71-1
S-147; AB0/AA9-4; AG13; AK3; MIDDLE DISTILLATE; 
HYDROCRACKED DISTILLATE, LIGHT..ClO-18 
1025 
NA
040.020
BP Oil Company
200 Public Square, Cleveland, OH 44114-2375 
HOUR EMERGENCY ASSISTANCE:
BP America: 800-321-8642
CHEMTREC Assistance (In U.S.): 800-424-9300 
CHEMTREC Assistance (Elsewhere): 703-527-3887

TELEPHONE NUMBERS - GENERAL ASSISTANCE: (Normal Office Hours):
(8:00-4:30 M-F, EST):

Technical: 216-586-6184 
MSDS Contact: 216-586-8023

MSDS NUMBER:
PRODUCT CODE: 
HIERARCHY:
MANUFACTURER/SUPPLIER: 
ADDRESS:
TELEPHONE NUMBERS - 24

COMPOSITION/INFORMATION ON INGREDIENTS

COMPONENT:Light Hydrocracked Distillate (Petroleum)
CAS NO.: 64741-77-1
% BY WT.: 99 - 100 
EXPOSURE LIMITS:
100 mg/m3 REL NIOSH for kerosene

The OSHA Permissible Exposure Limits listed above were 
promulgated by OSHA in 1989. This standard was vacated by the 
U.S. Court of Appeals for the Eleventh Circuit. Exposure limits 
defined in specific chemical standards found in 29 CFR 
1910.1000-1048 are not covered by this ruling and are still 
enforceable.

HAZARDS IDENTIFICATION ===

EMERGENCY OVERVIEW:

Colorless, Clear Liquid With a Hydrocarbon Odor.
Danger! Harmful or Fatal If Swallowed. Aspiration Hazard If



Swallowed--Can Enter Lungs and Cause Damage. May Be Irritating To the 
Skin, Eyes and Respiratory Tract. Vapors May Be Harmful. Skin Cancer 
Hazard Based on Tests With Laboratory Animals. Combustible Liquid & 
Vapor.

POTENTIAL HEALTH EFFECTS:

SKIN:

Repeated or prolonged contact may result in defatting, redness, 
itching, inflammation, cracking and possible secondary infection. May 
cause allergic reactions in some individuals. Absorption from 
prolonged or massive skin contact may cause poisoning. Contact with 
heated material may cause thermal burns. High pressure skin 
injections are Serious Medical Emergencies. Injury may not appear 
serious at first; within a few hours, tissue will become swollen, 
discolored and extremely painful (see Notes to Physician section).

EYE:

Exposure to vapors, fumes or mists may cause irritation. Contact with 
heated material may cause thermal burns.

INHALATION:

May cause respiratory tract irritation. Exposure may cause central 
nervous system symptoms similar to those listed under "Ingestion" 
(see Ingestion section). Degenerative changes in the liver, kidneys 
and bone marrow may occur with prolonged, high concentrations. 
Repeated or prolonged exposures may cause behavioral changes.

INGESTION:

Aspiration into lungs may cause pneumonitis. May cause 
gastrointestinal disturbances. Symptoms may include irritation, 
nausea, vomiting and diarrhea. May cause harmful central nervous 
system effects. Effects may include excitation, euphoria, headache, 
dizziness, drowsiness, blurred vision, fatigue, tremors, convulsions, 
loss of consciousness, coma, respiratory arrest and death.

SPECIAL TOXIC EFFECTS:

Products of similar composition have produced skin cancer in 
laboratory animals and have been positive in mutagenic test systems. 
lARC has determined that occupational exposures in petroleum 
refining are probably carcinogenic to humans.

======================== FIRST AID MEASURES =======================

SKIN:

Remove contaminated clothing immediately. Wash area of contact 
thoroughly with soap and water. Get medical attention if irritation 
persists. High pressure skin injections are serious medical 
emergencies. Get immediate medical attention. Thermal burns require 
immediate medical attention.



EYE:

Flush immediately with large amounts of water for at least 15 
minutes. Eyelids should be held away from the eyeball to ensure 
thorough rinsing. Get medical attention if irritation persists. 
Thermal burns require immediate medical attention.

INHALATION:

Remove affected person from source of exposure. If not breathing, 
ensure clear airway and institute cardiopulmonary resuscitation (CPR) 
If breathing is difficult, administer oxygen if available. After 
administration of oxygen, continue to monitor closely. Get medical 
attention.

INGESTION:

Do not induce vomiting because of danger of aspirating liquid into 
lungs. Get immediate medical attention. If spontaneous vomiting 
occurs, monitor for breathing difficulty.

NOTES TO PHYSICIAN:

In case of ingestion, gastric lavage with activated charcoal can be 
used promptly to prevent absorption. Consideration should be given to 
the use of an endotracheal tube, to prevent aspiration. Individuals 
intoxicated by 1-K Kerosine should be hospitalized immediately, with 
acute and continuing attention to neurologic and cardiopulmonary 
function. Positive pressure ventilation may be necessary. After the 
initial episode, individuals should be followed for changes in blood 
variables and the delayed appearance of pulmonary edema and chemical 
pneumonitis. Such patients should be followed for several days or 
weeks for delayed effects, including bone marrow toxicity, hepatic 
and renal impairment. Individuals with chronic pulmonary disease will 
be more seriously impaired, and recovery from inhalation exposure may 
be complicated. In case of skin injection, prompt debridement of the 
wound is necessary to minimize necrosis and tissue loss.

FIREFIGHTING MEASURES

FLASH POINT: > 37.7778 C (100 F)
AUTOIGNITION TEMPERATURE: 210 C (410 F) Estimated
FLAMMABILITY LIMITS IN AIR {% BY VOL.) LOWER: > 0.7 
FLAMMABILITY LIMITS IN AIR (% By VOL.) UPPER: < 5

HAZARDOUS COMBUSTION PRODUCTS:

Combustion may produce CO, C02 and reactive hydrocarbons. 

BASIC FIRE FIGHTING PROCEDURES:

Use water spray, dry chemical, foam or carbon dioxide to extinguish 
fire. Use water spray to cool fire-exposed containers, structures and 
to protect personnel. If leak or spill has not ignited, ventilate 
area and use water spray to disperse gas or vapor and to protect 
personnel attempting to stop leak. Use water to flush spills away 
from sources of ignition. Do not flush down public sewers or other



drainage systems. Exposed firefighters must wear MSHA/NIOSH approved 
positive pressure self-contained breathing apparatus with full face 
mask and full protective clothing.

UNUSUAL FIRE & EXPLOSION HAZARDS:

Irritating and/or toxic substances may be emitted upon thermal 
decomposition. Dangerous when exposed to heat or flame. Runoff to 
sewer may cause fire or explosion hazard. Containers may explode in 
heat of fire. Vapors or gas may accumulate in low areas.

ACCIDENTAL RELEASE MEASURES

If your facility or operation has an "Oil or Hazardous Substance 
Contingency Plan", activate its procedures. Take immediate steps to 
stop and contain the spill. Caution should be exercised regarding 
personnel safety and exposure to the spilled material. For technical 
advice and assistance related to chemicals, contact CHEMTREC 
(800/424-9300) and your local fire department. Notify the National 
Response Center, if required. Also notify appropriate state and local 
regulatory agencies, the LEPC and the SERC. Contact the local Coast 
Guard if the release is into a waterway. Keep unnecessary people 
away; isolate hazard area and deny entry. Stay upwind; keep out of 
low areas. (Also see Personal Protection Information section.)
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Stop leak if you can do it without risk. Water spray may reduce 
vapor; but it may not prevent ignition in closed spaces. Small 
Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. Large Spills: Dike far 
ahead of liquid spill for later disposal.

When reporting a spill to the National Response Center or the Coast 
Guard, you may need to supply the Coast Guard Chemical Hazard 
Response Information System (CHRIS) code:

Group Number: 33 
CHRIS Code: KRS

Additional spill related information may be found in the U.S. Coast 
Guard Chemical Hazard Response Information System (CHRIS) Manual.

During an accidental release, personal protection equipment may be 
required (see Section EXPOSURE CONTROLS/PERSONAL PROTECTION). 
Additional regulatory requirements may apply (see Section REGULATORY 
INFORMATION).

HANDLING AND STORAGE

HANDLING:

Use non-sparking tools. Ground lines and equipment used during 
transfer to reduce the possibility of static spark-initiated fire or 
explosion.

Empty containers may contain toxic, flammable/combustible or 
explosive residue or vapors. Do not cut, grind, drill, weld, reuse 
or dispose containers unless adequate precautions are taken against



these hazards.

STORAGE:

Store in tightly closed containers in cool, dry, isolated, 
well-ventilated area away from heat, sources of ignition and 
incompatibles.

======== EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONTROLS:

Ventilation and other forms of engineering controls are often the 
preferred means for controlling chemical exposures.

PERSONAL PROTECTION EQUIPMENT (PPE):

EYE PROTECTION:

Avoid eye contact with this material. Wear safety glasses or chemical 
goggles. Provide an eyewash station immediately accessible to the 
work area. Do not wear contact lenses when working with this 
substance.
SKIN PROTECTION:

Avoid skin contact. When working with this substance, wear 
appropriate chemical protective gloves. Depending upon conditions of 
use, additional protection may be necessary such as face shield, 
apron, armcovers, etc.
RESPIRATORY PROTECTION:

If exposure limits are exceeded or if irritation is experienced, 
NIOSH approved respiratory protection should be worn. Respiratory 
protection may be needed for non-routine or emergency situations.

See Section COMPOSITION/INFORMATION ON INGREDIENTS For Exposure 
Guidelines.

================= PHYSICAL AND CHEMICAL PROPERTIES =============

BOILING POINT:
SP. GRAVITY (Water=l): 
MELTING POINT:
% VOLATILE:
VAPOR PRESSURE: 
EVAPORATION RATE:
VAPOR DENSITY (Air=l): 
VISCOSITY:

148.9 C 
0.825 
NA 
100
0.4 MM HG 
Slower 
4.7
1.3 - 2.2 
F)
Negligible 
-34.4 C {-29.92

(300.02 F)
@ 15.56 C (60.008 F)

@ 15.56 C (60.008 F)

CST @ 37.8 C (100.04

% SOLUBILITY IN WATER:
POUR POINT:
pH: Neutral
MOLECULAR WEIGHT: NA
MOLECULAR FORMULA: Mixture
ODOR/APPEARANCE:
Colorless, Clear Liquid With a Hydrocarbon Odor.

F)



===================== STABILITY AND REACTIVITY ====

STABILITY/INCOMPATIBILITY:

Stable. Avoid contact with strong oxidizers. 

===================== TOXICOLOGICAL INFORMATION ===

SKIN EFFECTS:

Practically Non-Toxic (Acute Exposure). Rabbit dermal LD50 = >5 ml/kg. 

ACUTE ORAL EFFECTS:

Moderately Toxic (Acute Exposure). Human oral LDLo = ~10 mis.

====================== DISPOSAL CONSIDERATIONS =====================

WASTE DISPOSAL (Resource Conservation & Recovery Act - RCRA):

This substance, when discarded or disposed of, is not specifically 
listed as a hazardous waste in Federal regulations; however it could 
be characteristically hazardous if it is considered toxic, corrosive, 
ignitable, or reactive according to Federal definitions (40 CFR 261). 
Additionally, it could be designated as hazardous according to state 
regulations. This substance could also become a hazardous waste if it 
is mixed with or comes in contact with a hazardous waste. Check 40 
CFR 261 to determine whether it is a hazardous waste. If it is a 
hazardous waste, regulations at 40 CFR 262, 263, 264, 268 and 270 
apply. The transportation, storage, treatment, and disposal of this 
waste material must be conducted in compliance with all applicable 
Federal, state, and local regulations.

There may be specific current regulations at the local, regional, or 
state level that pertain to this information. Chemical additions, 
processing, or otherwise altering this material may make the waste 
management information presented in this MSDS, incomplete, 
inaccurate, or otherwise inappropriate.

=== TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION (D.O.T.

Proper Shipping Name (49 CFR 172.101): 
Hazard Class (49 CFR 172.101):
UN/NA Code (49 CFR 172.101):
Packing Group (49 CFR 179.101):
Bill Of Lading Desc. (49 CFR 172.101): 
Labels Required (49 CFR 172.101):
Placards Required (49 CFR 172.101):

Kerosene
3
UN 1223 
PG III
Kerosene, 3, UN 1223, PG III 
None
Combustible

INTERNATIONAL AND DOMESTIC AIR TRANSPORTATION:

lATA Proper Shipping Name: 
Hazard Class:
Subsidiary Risk:

Kerosene
3
None



UN Code;
Package Specification: 
Labels Required;

UN 1223
U309, 309, 310
Flammable Liquid, Orientation 
Arrows

INTERNATIONAL WATER TRANSPORTATION:

IMDG Proper Shipping Name:
Hazard Class:
UN Code:
IMDG Page Number:
Labels Required:

Placards Required:

Kerosene
3.3
UN 1223 
3375
Flammable Liquid, Orientation
Arrows
Flammable

CANADIAN TRANSPORTATION OF DANGEROUS GOODS (T.D.G.;

Shipping Name:
PIN (UN/NA): 
Regulated Class: 
Division:
Packaging Group: 
Labels Required:

Placards Required:

Kerosene 
UN 1223 
3
NA
PG III
Flammable Liquid, Orientation
Arrows
Flammable

REGULATORY INFORMATION ==

NOTIFICATION:

Any spill or release, or substantial threat of release, of this 
material to navigable water (virtually any surface water) sufficient 
to cause a visible sheen upon the water must be reported immediately 
to the National Response Center (800/424-8802), as required by U.S. 
Federal Law. Failure to report may result in substantial civil and 
criminal penalties. Also contact the Coast Guard and appropriate 
state and local regulatory agencies.

US EPA TOXIC SUBSTANCE CONTROL ACT (TSCA):

All components of this product are listed on the TSCA inventory.

US EPA SUPERFUND AMENDMENTS & REAUTHORIZATION ACT (SARA) TITLE III 
INFORMATION:
Listed below are the hazard catagories for SARA Section 311/312 (40
CFR 370):
Immediate Hazard: X
Delayed Hazard: X
Fire Hazard: X
Pressure Hazard:
Reactivity Hazard:

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA):



All components of this product are listed on the Canadian DSL 
Inventory.

CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) 
CATEGORIES:
The following WHMIS categories apply to this product;
Compressed Gas: - Other Toxic Effects:
Flammable/Combustible: X Bio Hazardous:
Oxidizer: - Corrosive:
Acutely Toxic: X Dangerously Reactive:

OTHER INFORMATION

NFPA RATINGS:
Health: 
Flammability: 
Reactivity: 
Special Hazards:

HMIS RATINGS:
0 Health: 0
2 Flammability: 2
0 Reactivity: 0

Personal Protective Equipment:H

REVISION DATE: 09-aug-1996
REPLACES SHEET DATED: 09-feb-1996
COMPLETED BY: BP OIL HSEQ DEPARTMENT
REVISION SUMMARY: The following section(s) have been revised since
the previous issue of this MSDS:

HAZARDS IDENTIFICATION 
FIRST AID MEASURES 
TRANSPORT INFORMATION

NOTICE: The information presented herein is based on data
considered to be accurate as of the date of preparation of this 
Material Safety Data Sheet. However, no warranty or representation, 
express or implied, is made as to the accuracy or completeness of 
the foregoing data and safety information, nor is any authorization 
given or im.plied to practice any patented invention without a 
license. In addition, no responsibility can be assumed by vendor 
for any damage or injury resulting from abnormal use, from any 
failure to adhere to recommended practices, or from any hazards 
inherent in the nature of the product.

ND: No Data NA: Not Applicable ‘'See specific note or section



LEAD STANDARD MSDS 
REVISION DATE: 05/25/07

VHG LABS, INC 
276 Abby Road 

MANCHESTER. NH 03103 
TEL: (603) 622-7660 FAX: (603) 622-5180

SECTION 1 - PRODUCT IDENTIFICATION

Product Name: Lead Standard -10 ■■ 10,000 pg/mL
Common Synonyms: N/A
Produd No. APBN-XXX, LPBN-XXX, PPBN-XXX, TPBN-XXX (XXX = Size of Bottle)
Chemical Family: Solution Standards
Formula; N/A
Formula WL; N/A
CAS No.: N/A
NIOSHfftTECSNo.: N/A
Product Use: Laboratory Reagent

SECTION II-COMPONENTS

Component CAS No. Weioht% OSHA/PEL ACGIH/TLV
Lead 7439-92-1 0.0010-1.0 0.05mg/m3 0.15mg/m3
Nitric Acid 7697-37-2 2-5 2 ppm 2 ppm
Water 7732-18-5 Balance N/E N/E

SECTION III - PHYSICAL DATA

Boiling Point »100°C Vapor Pressure (mmHg): N/A
Melting Point »0°C Vapor Density (air=1): N/A
Specific Gravity: »1 (H20=1) Evaporation Rate: N/A
Solubility(H20): Complete (100%) % Volatiles by Volume:« 99 (21 °C)
pH: N/A
Odor Threshold (ppm): N/A Physical State: Liquid
Coefficient Water/OH Distribution: N/A
Appearance & Odor Colorless liquid. Odorless.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Closed Cup); N/A 
Autoignition Temperature: N/A
Flammable Limits: Upper-N/A Lower-N/A

Fire Extinauishino Media
Use extinguishing media appropriate for surrounding fire.

Special Fire-Fiohtinq Procedures
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full facepiece operated in positive 
pressure mode.



LEAD STANDARD MSDS 
REVISION DATE: 05/25/07

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Unusual Fire & Explosion Hazards
Reacts with most metals to produce hydrogen gas, which can ftjrm an exptosive mixture with air.

Toxic Gases Produced 
Oxides of nitrogen.

Explosion Data-Sensitivitvto Mechanical Impact 
None identified.

Exploston Data-Sensitivitv to Static Discharge 
None identified.

SECTION V - HEALTH HAZARD DATA
Threshold Umit Value (TLV/TWA): 
TLV is for Nitric add.
Short-Term Exposure Limit (STEL): 
STEL is for Nitric add.
Permissible Exposure Limit (PEL); 
PEL is for Nitric add.

Toxidtv of components

5.2 mg/ms 

10mg/m3 

5.2 mg/ma

(2 ppm) 

(4 ppm) 

(2 ppm)

lnhalatkjn-1 Hr Rat LCso for Nitric Add 2500 ppm
Intraperitoneal Mouse LDso for Water 190 glkg
Intravenous Mouse LDso for Water 25 g/kg
Carcinogenicity; NTP: No lARC: Yes Z Ust: No OSHA Reg; No

Cardnooenidtv
Lead is listed as a possible human cardnogen in lARC (Group 2B).

Reproductive Effects
This product contains a chemical known to the State of California to cause birth defects and other reproductive harm.

Effects of Overexposure

INHALATION; severe irritation or bums of respiratory system, headache, nausea, vomiting, dizziness, pulmonary edema, 
lung inflammation, may be fatal 

SKIN CONTACT; severe irritation
EYE CONTACT; severe irritation
SKIN ABSORPTION: none identified
INGESTION: bums to mouth, throat, and stomach, nausea, vomiting, kidney dysfunction
CHRONIC EFFECTS: damage to lungs, teeth, anemia, kidney damage, blurred vision, lead build-up in the central nervous system 

Target Organs
eyes, skin, mucous membranes, Gl tract, crenfral nervous system, gingival tissue, respiratory system, lungs, kidneys, blood, teeth

Medical Conditions GeneraHv Aggravated by Exposure 
damaged skin, eye disorders, cardiopulmonary disease, lung disease



LEAD STANDARD MSDS 
REVISION DATE: 05/25/07

SECTION V- HEALTH HAZARD DATA (CONTINUED)

Primary Routes of Entry
inhalation, ingestion, skin contact, eye contact

Emergency and First Aid Procedures

INGESTION: CALL A PHYSICIAN. If swaibwed, do NOT induce vomiting. If conscbus, give water, milk, or milk of magnesia.
INHALATION: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
SKIN CONTACT: In case of contact immediately flush skin with ptenty of water for at least 15 minutes white removing 

contaminated ctathing and shoes. Wash clothing before reuse.
EYE CONTACT: In case of eye contact immediately flush with ptenty of water for at least 15 minutes.

SARA/TITLE III HAZARD CATEGORIES AND LISTS

Acute: Yes Chronic: Yes Flammability: No Pressure: No Reactivity: No

Extremely Hazardous Substance: 
CERCLA Hazardous Substance: 
SARA 313 Toxic Chemicals: 
Generic Class:
TSCA Inventory:

Yes Contains Nitric Add (RQ = 1,000 LBS, TPQ = 1,000 LBS)
Yes Contains Lead (RQ = 1 LB) and Nitric Acid (RQ = 1000 LBS)
Yes Contains Lead and Nitric Acid
C15,C16
Yes

State Lists: For products sold in the state of California, requires that we provide to users and their employees the following message: 
WARNING: THIS PRODUCT CONTAINS A CHEMICAL KNOWN TO THE STATE OF CALIFORNIA TO CAUSE BIRTH DEFECTS 
AND OTHER REPRODUCTIVE HARM.

SECTION VI - REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Win not occur
Conditions to Avoid: Heat
Incompatibtes: strong bases, strong redudng agents, alkalies, most common metals
Decomposition Products: oxides of nitrogen

SECTION VII - SPILL & DISPOSAL PROCEDURES

Steps to be Taken in the Event of a Spill or Discharge
Wear self-contained breathing apparatus and full protective dothing. Stop teak if you can do so without risk. Ventilate area. 
Neutralize spill with soda ash or lime. With clean shovel, carefully place material into dean, dry container and coven remove from 
area. Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local environmental regulations.

EPA Hazardous Waste Number D002 (Corrosive Waste)



LEAD STANDARD MSDS 
REVISION DATE; 05/25/07

SECTION VIII - PROTECTION INFORMATION

Eye/Face Protection: 
Protective Clothing: 
Protective Gloves; 
Ventilation Requirements:

Safety Glasses or Goggles 
Lab Coat
Rubber or Latex Gloves 
Vent Hood

SECTION IX - STORAGE DATA AND ADDITIONAL INFORMATION

Storage Requirements
Keep container tightly dosed. Store in secure poison area. Isolate from incompatible materials.

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Proper Shipping Name: Corrosive Liquid, Acidic, Inorganic, N.O.S. (Contains Nitric Add) 
UN: UN3264
Packaging Group: III 
Label: CORROSIVE

HI A = Not Applicable or Not Available 
N/E = Not Established

The information in this Material Safety Data Sheet meets the requirements of the United States OCCUPATIONAL SAFETY AND 
HEALTH ACT and regulations promulgated thereunder (29 CFR 1910.1200 et. seq.) and the Canadian WORKPLACE HAZARDOUS 
MATERI/kLS INFORMATION SYSTEM. This document is intended only as a guide to the appropriate precautionary handling of the 
material by a person trained in, or supervised by a person trained in, chemical handling. The user is responsible for determining the 
application. Depending on usage, protective dothing induding eye and face guards and respirators must be used to avoid contact 
witii material or breathing chemical vapors/fumes. Exposure to this product may have serious adverse health effects. This chemical 
may interact with other substances. Since the potential uses are so varied, we cannot warn of all of the potential dangers of use or 
interaction with other chemicals or materials. We warrant that the chemical meets the specifications set forth on the label. WE 
DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD TO THE PRODUCT SUPPLIED 
HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS FOR A PARTICULAR PURPOSE. The user should recognize that this 
product can cause severe injury and even death, espedalty if improperly handled or the known dangers of use are not heeded. 
READ ALL PRECAUTIONARY INFORMATION.

Approved by Quality Assurance Department



MERCURY STANDARD MSDS 
REVISION DATE: 09/17/03

VHC LABS. INC 
276 ABBY ROAD 

MANCHESTER, NH 03103 
TEL (603) 622-7660 FAX: (603) 622-5180

SECTION 1 - PRODUCT IDENTIFICATION

Product Name: Standard Hg
Common Synonyms: N/A
Product No.: SSHG
Chemical Family: Solution Standards
Formula: N/A
Formula Wt.: N/A
CAS No.: N/A
Product Use: Laboratory Reagent

SECTION II-COMPONENTS

Cnmpnnent CASNfl. ffleighL% DSHAIPFL ACRIH/n V
Mercury 7439-97-6 0.001 0.05 mg/m3 0.05 mg/ms
Nitric Acid 7697-37-2 5 2 ppm 2 ppm
Water 7732-18-5 Balance N/E N/E

SECTION III-PHYSICALDATA

Boiling Point: »100°C Vapor Pressure (mrnHg): N/A
Melting Point: « 0°C Vapor Density (air-1): N/A
Specific Gravity: » 1 (HsD1-1) Evaporation Rate: N/A
Solubility(H20): Complete (100%) % Volatiles by Volume:« 99 (21 °C)
pH: N/A
Odor Threshold (ppm): N/A
Coefficient Water/Oil Distribution: N/A
Appearance & Odor Colorless liquid. Odorless.

Physical State: Liquid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Closed Cup): N/A 
Autoignition Temperature: N/A 
Flammable Limits: Upper - N/A Lower - N/A

Fire Extinguishing Media
Use extinguishing media appropriate for surrounding fire.

Special Fire-FightinQ Pfocediirps
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full facepiece operated in positive pressure 
mode.



MERCURY STANDARD MSDS 
REVISION DATE: 09/17/03

SECTION IV - FIRE AND EXPLOSION HAZARD DATA (CONTINUED)

Unusual Ftrp ft Eyplnfitnn Hazards
Reacts with most metals to produce hydrogen gas, which can form an explosive mixture with air.

Tnxic Gases Produnad 
Oxides of nitrogen.

Explosion Data-Sfinsitivity to Manhanical Impart 
None identified.

Explosion Data-.^nsttivity to Statin Discharge 
None identified.

SECTION V - HEALTH HAZARD DATA 

5 mg/ma (2 ppm)Threshold Limit Value (TLVITWA); 
TLV is for Nitric acid.
Short-Term Exposure Limit (STEL): 
STEL is for Nitric acid.
Permissible Exposure Limit (PEL): 
PEL is for Nitric acid.

lOmg/ma 

5 mg/ma

(4 ppm) 

(2 ppm)

Toxicity of components
Inhalation-1 Hr Rat LCso for Nitric Acid
Intraperitoneal Mouse LDso for Water
Intravenous Mouse LDso for Water
Carcinogenicity: NP:No IARC:No Z List: No 0SHAReg:No

Cafp.inogp.ninitY 
None identified

2500 ppm 
190g/kg 
25 g/kg

Reproductive Effects 
None identified

Fffent.s nf flvprexpnsiire
INHALATION:

SKIN CONTACT:
EYE CONTACT:
SKIN ABSORPTION: 
INGESTION:
CHRONIC EFFECTS:

headache, nausea, vomiting, dizziness, irritation of respiratory system 
severe irritation 
severe irritation 
none identified
burns to mouth, throat, and stomach, kidney dysfunction 
none identified

Target Organ.s
respiratory system, eyes, skin, teeth

Medical CnnHitinns Rnnerally Aggravated hy Fypn.stira 
damaged skin, eye disorders, cardiopulmonary disease

Primary Rniitps nf Entry
inhalation, ingestion, skin contact, eye contact



MERCURY STANDARD MSDS 
REVISION DATE: 09/17/03

SECTION V - HEALTH HAZARD DATA (CONTINUED)

Fmprgfinny anri First Airi Prnnpfliirps

INGESTION: CALL A PHYSICIAN. If swallowed, do NOT induce vomiting. If conscious, give water, milk, or milk of magnesia.
INHALATION: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
SKIN CONTACT: In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated

clothing and shoes. Wash clothing before reuse.
EYE CONTACT: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

SARA/TITLE III HAZARD CATEGORIES AND LISTS

Acute: Yes Chronic: Yes Flammability: No Pressure; No Reactivity: No

Extremely Hazardous Substance: 
CERCLA Hazardous Substance: 
SARA 313 Toxic Chemicals: 
TSCA Inventory:

Yes Contains Nitric Acid (RQ - 1,000 LBS, TPQ - 1,000 LBS)
Yes Contains Nitric Acid (RQ - 1,000 LBS)
Yes Contains Nitric Acid 
Yes

SECTION VI-REACTIVITY DATA

Stability:
Hazardous Polymerization: 
Conditions to Avoid: 
Incompatibles: 
Decomposition Products:

Stable
Will not occur 
Heat
strong bases, strong reducing agents, alkalies, most common metals 
oxides of nitrogen

SECTION VII - SPILL & DISPOSAL PROCEDURES

Steps tfl bp Taken in the Evftnt nf a Spill or Discharge
Wear self-contained breathing apparatus and full protective clothing. Stop leak if you can do so without risk. Ventilate area. Neutralize spill 
with soda ash or lime. With clean shovel, carefully place material into clean, dry container and cover; remove from area. Flush spill area with 
water.

Dlspflsal PrflCPdiirB
Dispose in accordance with all applicable federal, state, and local environmental regulations.

EPA Hazardous Waste Number: D002 (Corrosive Waste)

SECTION VIII - PROTECTION INFORMATION

Eye/Face Protection: 
Protective Clothing: 
Protective Gloves: 
Ventilation Requirements:

Goggles & Shield 
Lab Coat & Apron 
Rubber 
Vent Hood



MERCURY STANDARD MSDS 
REVISION DATE: 09/17/03

SECTION IX - STORAGE DATA AND ADDITIONAL INFORMATION

fstnrflQfi

Keep container tightly closed. Store in secure poison area. Isolate from incompatible materials.

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Proper Shipping Name: Corrosive Liquid, Acidic, Inorganic, N.O.S. (Contains Nitric Acid) 
UN: UN3264 
Packaging Group: III 
Label: CORROSIVE

N/A Not Applicable or Not Available 
N/E - Not Established

The information in this Material Safety Data Sheet meets the requirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT 
and regulations promulgated thereunder (29 CFR 191Q.12QQ et. seq.) and the Canadian WORKPLACE HAZARDOUS MATERIALS 
INFORMATION SYSTEM. This document is intended only as a guide to the appropriate precautionary handling of the material by a person 
trained in, or supervised by a person trained in, chemical handling. The user is responsible for determining the application. Depending on 
usage, protective clothing including eye and face guards and respirators must be used to avoid contact with material or breathing chemical 
vapors/fumes. Exposure to this product may have serious adverse health effects. This chemical may interact with other substances. Since 
the potential uses are so varied, we cannot warn of all of the potential dangers of use or interaction with other chemicals or materials. We 
warrant that the chemical meets the specifications set forth on the label.
WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD TO THE PRODUCT SUPPLIED HEREUNDER, ITS 
MERCHANTABILITY OR ITS FITNESS FOR A PARTICULAR PURPOSE.
The user should recognize that this product can cause severe injury and even death, especially if improperly handled or the known dangers of 
use are not heeded. READ ALL PRECAUTIONARY INFORMATION.

Approved by Quality Assurance Department.



SIGMA-ALDRICH sigma-aldrich.com

Material Safety Data She
Version 5.0 

Revision Date 03/12/2010 
Print Date 05/17/2010

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Methanol

Product Number 
Brand

Company

Telephone
Fax
Emergency Phone #

646377
Sigma-Aldrich

Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO 63103 
USA
+18003255832 
+18003255052 
(314) 776-6555

2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards
Flammable liquid, Target Organ Effect, Toxic by ingestion. Toxic by skin absorption, Irritant

Target Organs

Eyes, Kidney, Liver, Heart, Central nervous systemEyes, Kidney, Liver, Heart, Central nervous system

GHS Label elements, including precautionary statements

Pictogram

Signal word

Hazard statement(s)
H225
H301 +H311 
H315 
H319 
H331 
H370

Precautionary statement(s) 
P210 
P260 
P280
P301 +P310 
P305 + P351 + P338

P307 + P311
HMIS Classification

Health hazard; 2
Chronic Health Hazard: 
Flammability; 3
Physical hazards; 0

NFPA Rating
Health hazard; 2
Fire; 3

Danger

Highly flammable liquid and vapour.
Toxic if swallowed or in contact with skin.
Causes skin irritation.
Causes serious eye irritation.
Toxic if inhaled.
Causes damage to organs.

Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
Do not breathe dust/fume/gas/mist/vapours/spray.
Wear protective gloves/protective clothing.
IF SWALLOWED; Immediately call a POISON CENTER or doctor/physician.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.
IF exposed; Call a POISON CENTER or doctor/physician.
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Reactivity Hazard;
Potential Health Effects

inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. Causes respiratory tract irritation. 
Toxic if absorbed through skin. Causes skin irritation. 
Causes eye irritation.
Toxic if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Formula
Molecular Weight

CH40 
32.04 g/mol

CAS-No. EC-No. Index-No. Concentration

Methanol
67-56-1 1200-659-6 603-001-00-X -

4. FIRST AID MEASURES
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol" foam, dry chemical, or carbon dioxide. For large fires, apply water 
from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of water 
may be ineffective. Cool all affected containers with flooding quantities of water.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.
Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES 

Personal precautions
Wear respiratory protection. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all sources of 
ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive concentrations. Vapours 
can accumulate in low areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
venmiculite) and place in container for disposal according to local / national regulations (see section 13).

.. HANDLING AND STORAGE
Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
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Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully reseal, 
and kept upright to prevent leakage. Store in cool place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Methanol 67-56-1 TWA 200 ppm 2007-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Remarks Headache Eye damage Substances for which there is a Biological Exposure Index or Indices (see 
BEI® section) Danger of cutaneous absorption

STEL 250 ppm 2007-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Headache Eye damage Substances for which there is a Biological Exposure Index or Indices (see 
BEI® section) Danger of cutaneous absorption

TWA 200 ppm
260 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

Skin notation

STEL 250 ppm
325 mq/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

Skin notation

TWA 200 ppm
260 mg/m3

1997-08-04 USA. Occupational Exposure Limits 
(OSHA) - Table Z-1 Limits for Air 
Contaminants

The value in mg/m3 is approximate.

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) or type AXBEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves.

Eye protection
Face shield and safety glasses
Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance
Form liquid

Colour colourless
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Safety data
pH no data available

Melting point -98.0 °C (-144.4 °F)

Boiling point 64.0 - 65.0 °C (147.2 -149.0 °F) at 1,013 hPa (760 mmHg)

Flash point 11.0 X (51.8 °F)-closed cup

Ignition temperature 455 X (851 °F)
Lower explosion limit 6%(V)
Upper explosion limit 36 %(V)

Vapour pressure 546.6 hPa (410.0 mmHg) at 50.0 X (122.0 °F)
130.3 hPa (97.7 mmHg) at 20.0 X (68.0 °F)

Density 0.79 g/cm3
Water solubility completely miscible
Partition coefficient: 
n-octanol/water

log Pow: -0.77

10. STABILITY AND REACTIVITY 

Chemical stability
Stable under recommended storage conditions.
Possibility of hazardous reactions 
Vapours may form explosive mixture with air.

Conditions to avoid
Heat, flames and sparks.
Materiais to avoid
Acid chlorides, Acid anhydrides. Oxidizing agents, Alkali metals. Reducing agents, Acids

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXICOLOGiCAL INFORMATION
Acute toxicity
LD50 Oral - rat - 5,628 mg/kg
LC50 Inhalation - rat - 4 h - 64000 ppm
LD50 Dermal - rabbit -15,800 mg/kg
Skin corrosion/irritation
Skin - rabbit - Skin irritation - 24 h
Serious eye damage/eye irritation 
Eyes - rabbit - Eye irritation - 24 h

Respiratory or skin sensitization 
no data available

Germ cell mutagenicity
no data available

Carcinogenicity
lARC:

ACGIH:

NTP;

Sigma-Aldrich -646377

No component of this product present at levels greater than or equal to 0.1% is identified as probable, 
possible or confirmed human carcinogen by lARC.

No component of this product present at levels greater than or equal to 0.1% is identified as a 
carcinogen or potential carcinogen by ACGIH.

No component of this product present at levels greater than or equal to 0.1% is identified as a known or 
anticipated carcinogen by NTP.
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,A: No component of this product present at levels greater than or equal to 0.1 % is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity 
no data available

Specific target organ toxicity - single exposure (GHS)
Causes damage to organs.

Specific target organ toxicity - repeated exposure (GHS)
no data available
Aspiration hazard 
no data available

Potential health effects
Inhalation
Ingestion
Skin
Eyes

May be harmful if inhaled. Causes respiratory tract irritation. 
Toxic if swallowed.
Toxic if absorbed through skin. Causes skin irritation. 
Causes eye irritation.

Signs and Symptoms of Exposure
Methyl alcohol may be fatal or cause blindness if swallowed., Cannot be made non-poisonous., Effects due to ingestion 
may include:, Nausea, Headache, Vomiting, Gastrointestinal disturbance. Dizziness, Weakness, Confusion., Drowsiness, 
Unconsciousness, May cause convulsions.

Additional Information
RTECS: PC 1400000

12. ECOLOGICAL INFORMATION
Toxicity

Toxicity to fish LC50 - Oncorhynchus mykiss (rainbow trout) -19,000.00 mg/I - 96 h

LC50 - Cyprinus carpio (Carp) - 36,000.00 mg/I - 48 h
Toxicity to daphnia EC50 - Daphnia magna (Water flea) - 24,500.00 mg/I - 48 h
and other aquatic
invertebrates.

EC100 - Daphnia magna (Water flea) -10,000.00 mg/I - 24 h

Persistence and degradability 
no data available
Bioaccumulative potential 
no data available
Mobility in soil 
no data available

PBT and vPvB assessment
no data available

Other adverse effects 

no data available

13. DISPOSAL CONSIDERATIONS
Product
Burn in a chemical Incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this material 
is highly flammable. Observe all federal, state, and local environmental regulations. Contact a licensed professional 
waste disposal service to dispose of this material.

Contaminated packaging 
Dispose of as unused product.

14. TRANSPORT INFORMATION
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DOT (US)
UN-Number: 1230 Class: 3 
Proper shipping name: Methanol 
Reportable Quantity (RQ): 5000 lbs 
Marine pollutant: No 
Poison Inhalation Hazard: No

Packing group: II

IMDG
UN-Number: 1230 Class: 3 (6.1) 
Proper shipping name: METHANOL 
Marine pollutant: No

lATA
UN-Number: 1230 Class: 3 (6.1) 
Proper shipping name: Methanol

Packing group: II

Packing group: II

EMS-No: F-E, S-D

15. REGULATORY INFORMATION 

OSHA Hazards
Flammable liquid, Target Organ Effect, Toxic by ingestion, Toxic by skin absorption, Irritant

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components

Methanol
CAS-No.
67-56-1

Revision Date 
2007-07-01

SARA 311/312 Hazards
Fire Hazard, Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components
CAS-No. Revision Date

Methanol 67-56-1 2007-07-01
Pennsylvania Right To Know Components

CAS-No. Revision Date
Methanol 67-56-1 2007-07-01

New Jersey Right To Know Components
CAS-No. Revision Date

Methanol 67-56-1 2007-07-01
California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other 
reproductive hanri.

16. OTHER INFORMATION 

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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Fisher Scientific
Creation Date 13-Apr-2009

Material Safety Data Sheet
Revision Date 23-Sep-2009 Revision Number 1

Product Name 

Cat No.

Synonyms 

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lavm, NJ 07410 
Tel: (201) 796-7100

Methyl Ethyl Ketone

M208-1; M208-4; M208-20; M209-1; M209-4; M209-20; M209-200; M209- 
500; M209FB-19; M209FB-50; M209FB-11S; M209FB-200; M209RB-11S; 
M209RS-19; M209RS-28; M209RS-50; M209RS-200; M209S-4; M209SS- 
28; M209SS-50; M209SS-115; M209SS-200

2-Butanone; MEK; Ethyl methyl ketone (Technical/Certified ACS)

Laboratory chemicals

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800- 
424-9300
CHEMTREC®, Outside the USA: 703- 
527-3887

DANGER!
Emergency Overview

Flammable liquid and vapor. Irritating to eyes and skin. Vapors may cause drowsiness and dizziness. May cause irritation 
of respiratory tract. Repeated exposure may cause skin dryness or cracking.

Appearance Colorless Physical State Liquid odor Characteristic - sweet

Target Organs 

Potential Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin

Inhalation

Ingestion

Skin, Eyes, Central nervous system (CNS), Liver, Kidney

Irritating to eyes.
Irritating to skin. May be harmful in contact with skin. Repeated exposure may cause skin 
dryness or cracking.
May cause drowsiness and dizziness. May cause irritation of respiratory tract. May be harmful 
if inhaled.
May be harmful if swallowed. Ingestion may cause gastrointestinal irritation, nausea, vomiting 
and diarrhea.
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Thermo Fisher Scientific - Methyl Ethyl Ketone Revision Date 23-Sep-2009

Chronic Effects Experiments have shown reproductive toxicity effects on laboratory animals. May cause 
adverse liver effects. May cause adverse kidney effects.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Central nervous system disorders. Preexisting eye disorders. Skin disorders.

Haz/Non-haz
Component CAS-No Weight %

Methyl ethyl ketone 78-93-3 100

Eye Contact

Skin Contact

Inhalation

Ingestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Obtain 
medical attention.

Wash off immediately'with plenty of water for at least 15 minutes. Obtain medical attention. 

Move to fresh air. If breathing is difficult, give oxygen. Obtain medical attention.

Do not induce vomiting. Obtain medical attention.

Treat symptomatically.

Flash Point 

Method

Autoignition Temperature

Explosion Limits 
Upper 
Lower

Suitable Extinguishing Media

Unsuitable Extinguishing Media

Hazardous Combustion Products

Sensitivity to mechanical impact 
Sensitivity to static discharge

-7X/19.4°F 

No information available.

404°C / 759.2T

11.4 vol%
1.4vol%

CO2, dry chemical, dry sand, alcohol-resistant foam. Cool closed 
containers exposed to fire with water spray.

Water may be ineffective.

No information available.

No information available.
No information available.

Specific Hazards Arising from the Chemical
Flammable. Risk of ignition. Containers may explode when heated. Vapors may form explosive mixtures with air. Vapors may travel to 
source of ignition and flash back.

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors.
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Fisher Scientific - Methyl Ethyl Ketone Revision Date 23-Sep-2009

.4FPA Health 1 Flammability 3 Instability 0 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Remove all sources of ignition. Take precautionary 
measures against static discharges.

Should not be released into the environment.

Methods for Containment and Clean Soak up with inert absorbent material. Keep in suitable and closed containers for disposal. 
Up Remove all sources of ignition. Use spark-proof tools and explosion-proof equipment.

Handling

Storage

Wear personal protective equipment. Do not get in eyes, on skin, or on clothing. Avoid 
ingestion and inhalation. Keep away from open flames, hot surfaces and sources of ignition. 
Use only non-sparking tools. Use explosion-proof equipment. Take precautionary measures 
against static discharges.

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from heat 
and sources of ignition. Flammables area.

ingineering Measures

Exposure Guidelines

Ensure that eyewash stations and safety showers are close to the workstation location. Ensure 
adequate ventilation, especially in confined areas. Use explosion-proof 
electrical/ventilating/lighting/equipment.

Component ACGIH TLV OSHA PEL NIOSH IDLH
Methyl ethyl ketone TWA: 200 ppm

STEL: 300 ppm
(Vacated) TWA: 590 mg/m^ 
(Vacated) TWA: 200 ppm 

(Vacated) STEL: 885 mg/m^ 
(Vacated) STEL: 300 ppm 

TWA;590mg/rfF
TWA: 200 ppm

IDLH: 3000 ppm
TWA: 590 mg/m^
TWA: 200 ppm
STEL: 300 ppm

STEL; 885 mg/trf

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Methyl ethyl ketone TWA: 150 mg/m® TWA: 200 ppm TWA: 200 ppm

TWA: 50 ppm TWA: 590 mg/m® TWA: 590 mg/m®
STEL: 300 mg/m® STEL: 300 ppm STEL: 885 mg/m®
STEL: 100 ppm STEL. 885 mg/m® STEL: 300 ppm

NIOSHIDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment 
Eye/face Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.
Wear appropriate protective gloves and clothing to prevent skin exposure.
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced.
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Thermo Fisher Scientific - Methyl Ethyl Ketone Revision Date 23-Sep-2009

Physical State
Appearance
odor
Odor Threshold 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature' 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
log Pow
Molecular Weight 
Molecular Formula

Liquid
Colorless
Characteristic - sweet 
No information availabie. 
No information avaiiabie. 
105mbar @ 20 °C 
2.41 (Air =1.0)
0.42 mPa.s@15°C
SOX / 176°F
-87X/-124.6°F
No information available.
-7X / 19.4-F
3.7 (Butyl Acetate = 1.0)
0.806
Soluble in water 
No data available 
72.11 
C4H8 0

Stability

Conditions to Avoid 

ncompatible Materials

Hazardous Decomposition Products

Hazardous Polymerization 

Hazardous Reactions.

Stable under normal conditions.

Incompatible products. Heat, flames and sparks.

Strong oxidizing agents, Strong acids. Strong bases. Strong 
reducing agents. Ammonia, copper. Amines

Carbon monoxide (CO), Carbon dioxide (CO2), Thermal 
decomposition can lead to release of irritating gases and vapors

Hazardous polymerization does not occur.

None under normal processing..

Acute Toxicity

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation

Methyl ethyl ketone 2737mg/kq (Rat) 6480 mq/kq ( Rabbit) 32q/m® (Mouse) 4 h

Irritation

Toxicologically Synergistic 
Products

Irritating to eyes and skin 

No information available.
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Chronic Toxicity 

Carcinogenicity There are no known carcinogenic chemicals in this product

Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmental Effects 

Teratogenicity 

Other Adverse Effects 

Endocrine Disrupter Information

No information available.

Not mutagenic in AMES Test

Experiments have shown reproductive toxicity effects on laboratory animals. 

Developmental effects have occurred in experimental animals.

Teratogenic effects have occurred in experimental animals..

See actual entry in RTECS for complete information.

No information available

Ecotoxicity
Do not empty into drains.

I Comoonent Freshwater Alqae Freshwater Fish Microtox Water Flea
Methyl ethyl ketone Not listed Not listed EC50 = 3403 mg/L 30 min 

EC50 = 3426 mg/L 5 min
EC50 48 h 520 mg/L 

EC50 48 h 5091 mg/L 
EC50 48 h 520 mg/L

Persistence and Degradability 

Bioaccumulation/ Accumulation 

Mobility

Readily biodegradable. 

No information available

Component log Pow
Methyl ethyl ketone 0.29

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification.

Component RCRA-U Series Wastes RCRA - P Series Wastes
Methyl ethyl ketone - 78-93-3 U159 -

DOT
UN-No UN1193
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Proper Shipping Name 
Hazard Class 
Packing Group

Ethyl methyl ketone 
3 
II

TDG
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1193
ETHYL METHYL KETONE 
3

lATA

UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1193
Methyl ethyl ketone
3
II

IMDG/IMO
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1193
Ethyl methyl ketone (Methyl ethyl ketone) 
3

International Inventories
Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AlCS CHINA KECL

Methyl ethyl ketone X X 201-159-
0

X X X X KE-
24094

X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule 
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that Is a polyester and is made only from reactants Included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations
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TSCA 12(b) Not applicable

SARA 313
Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No

Ciean Water Act
Not applicable

Clean Air Act 
Not applicable

OSHA
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
Methyl ethyl ketone 5000 lb -

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Methyl ethyl ketone X X X X X

U.S. Department of Transportation
Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security 
This product does not contain any DHS chemicals.

Other International Regulations

Mexico - Grade

Canada

Serious risk, Grade 3

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.
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WHMiS Hazard Class
B2 Flammable liquid 
D2B Toxic materials

Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412) 490-8929

13-Apr-2009

23-Sep-2009

"***", and red text indicates revision

Jisclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text

End of MSDS
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Fisher Scientific
Material Safety Data Sheet

Creation Date 09-Feb-2010 Revision Date 09-Feb-2010 Revision Number 1

Product Name 

Cat No.
Synonyms 

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lawn, NJ 07410 
Tel: (201) 796-7100

Methyl Isobutyl Ketone

M213-1; M213-4; M213-20; M213-200
Hexone; Isobutyl methyl ketone; Isopropylacetone; 4-Methyl-2-pentanone (Certified ACS) 

Laboratory chemicals

Emergency Telephone Number
CHEMTREC®, Inside the USA; 800- 
424-9300
CHEMTREC®, Outeide the USA; 703- 
527-3887

DANGER!
Emergency Overview

Flammable liquid and vapor. May form explosive peroxides. Harmful by inhalation. Irritating to eyes, respiratory system 
and skin. May cause central nervous system effects. Repeated exposure may cause skin dryness or cracking. Aspiration

hazard if swallowed - can enter lungs and cause damage.

Appearance Clear Physical State Liquid odor sweet

Target Organs

Potential Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin

Inhalation

Ingestion

Central nervous system (CNS), Eyes, Respiratory system. Skin, Kidney, Liver, Heart, spleen, 
Blood

Irritating to eyes.
Irritating to skin. May be harmful in contact with skin. Repeated exposure may cause skin 
dryness or cracking.
Harmful by inhalation. Irritating to respiratory system. Inhalation may cause central nervous 
system effects.
Aspiration hazard. May be harmful if swallowed. Ingestion may cause gastrointestinal irritation, 
nausea, vomiting and diarrhea.
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Chronic Effects Tumorigenic effects have been reported in experimental animals.. Experiments have shown 
reproductive toxicity effects on laboratory animals. May cause adverse liver effects. May cause 
adverse kidney effects. Repeated exposure may cause skin dryness or cracking.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Central nervous system disorders. Preexisting eye disorders. Kidney disorders. Liver disorders. 
Skin disorders.

Haz/Non-haz
Component CAS-No Weight %

Methylisobutyl ketone 108-10-1 >98.5

Eye Contact

Skin Contact 

Inhalation

'ngestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Obtain 
medical attention.

Wash off immediately with plenty of water for at least 15 minutes. Obtain medical attention.

Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 
if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required.

Do not induce vomiting. Call a physician or Poison Control Center immediately.

Treat symptomatically.

Flash Point 

Method

Autoignition Temperature

Explosion Limits 
Upper 
Lower

Suitable Extinguishing Media

Unsuitable Extinguishing Media

Hazardous Combustion Products

Sensitivity to mechanical impact 
Sensitivi^ to static discharge

14X/57.2T 

No information available.

448X / 838.4T

8.0% @ 93X 
1.2%@93X

CO2, dry chemical, dry sand, alcohol-resistant foam.

Water may be Ineffective.

No information available.

No information available.
No information available.

Specific Hazards Arising from the Chemical
Flammable. Risk of ignition. Vapors may form explosive mixtures with air. Vapors may travel to source of ignition and flash back. 
Containers may explode when heated. May form explosive peroxides.
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Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA Health 2 Flammability 3 Instability 1 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Remove all sources of ignition. Take precautionary 
measures against static discharges. Do not get in eyes, on skin, or on clothing.

Should not be released into the environment.

Methods for Containment and Clean Remove all sources of ignition. Soak up with inert absorbent material. Keep in suitable and 
Up closed containers for disposal. Take precautionary measures against static discharges.

Handling

Storage

Use only under a chemical fume hood. Use explosion-proof equipment. Keep away from open 
flames, hot surfaces and sources of ignition. Wear personal protective equipment. Do not 
breathe vapors or spray mist. Do not get in eyes, on skin, or on clothing. Take precautionary 
measures against static discharges. If peroxide formation is suspected, do not open or move 
container.

Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from heat 
and sources of ignition. Flammables area. May form explosive peroxides. Containers should be 
dated when opened and tested periodically for the presence of peroxides. Should crystals form 
in a peroxidizable liquid, peroxidation may have occurred and the product should be 
considered extremely dangerous. In this instance, the container should only be opened 
remotely by professionals.

Engineering Measures Use only under a chemical fume hood. Use explosion-proof
electrical/ventilating/lighting/equipment. Ensure that eyewash stations and safety showers are 
close to the workstation location.

Exposure Guidelines

Component ACGIH TLV OSHA PEL NIOSH IDLH
Methylisobutyl ketone TWA; 50 ppm

STEL: 75 ppm
(Vacated) TWA: 205 mg/m^ 

(Vacated) TWA: 50 ppm 
(Vacated) STEL: 75 ppm 

(Vacated) STEL: 300 mg/m^ 
TWA: 410 mg/m^
TWA; 100 ppm

IDLH; 500 ppm
TWA; 50 ppm

TWA: 205 mg/m^
STEL: 300 mg/m=

STEL: 75 ppm

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Methylisobutyl ketone TWA: 205 mg/m= TWA; 205 mg/m= TWA: 205 mg/m^

TWA: 50 ppm TWA: 50 ppm TWA: 50 ppm
STEL: 307 mg/m= STEL: 307 mg/m= STEL: 75 ppm

STEL: 75 ppm STEL: 75 ppm
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NIOSHIDLH: Immediately Dangerous to Life or Health

Personai Protective Equipment 
Eye/foce Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166 
Wear appropriate protective gloves and clothing to prevent skin exposure 
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced

Physical State
Appearance
odor
Odor Threshold 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature °C 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
'og Pow
^lolecular Weight 
Molecular Formula

Liquid
Clear
sweet
No infomiation available.
No information available.
19.9 mmHg @ 25 °C 
3.45 (Air = 1.0)
No information available.
117X / 242.6°F@ 760 mmHg
-84°C/-119.2°F
No information available.
14X / 57.2°F
1.6 (Butyl Acetate = 1.0)
0.80
Soluble in water 
No data available 
100.16 
C6H120

Stability

Conditions to Avoid 

Incompatible Materials 

Hazardous Decomposition Products 

Hazardous Polymerization 

Hazardous Reactions.

Unstable if heated. May form explosive peroxides.

Incompatible products. Heat, flames and sparks.

Strong oxidizing agents, Strong reducing agents, Strong bases 

Carbon monoxide (CO), Carbon dioxide (CO2), peroxides 

Hazardous polymerization does not occur 

May form explosive peroxides..

Acute Toxicity

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation
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Methylisobutyl ketone 2080 mg/kg (Rat) 16000 mg/kg (Rabbit) 8.2mg/L (Rat)4h

Irritation

Toxicologically Synergistic 
Products

Irritating to eyes, respiratory system and skin 

No information available.

Chronic Toxicity 

Carcinogenicity There are no known carcinogenic chemicals in this product

Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmental Effects 

Teratogenicity 

Other Adverse Effects

Endocrine Disrupter Information

No information available.

No information available.

Experiments have shown reproductive toxicity effects on laboratory animals.

Developmental effects have occurred in experimental animals.

Teratogenic effects have occurred in experimental animals..

Tumorigenic effects have been reported in experimental animals.. See actual entry in RTECS 
for complete information.

No information available

Ecotoxicity
. Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox I Water Flea
Methylisobutyl ketone EC50; 400 mg/U96h Not listed EC50 = 79.6 mg/L 5 min EC50: 4280.0 mg/L/24h 

EC50:170 mg/U48h 
EC50; 4280.0 mg/U24h

Persistence and Degradability 

Bioaccumulation/ Accumulation 

Mobility

No information available 

No information available

Component log Pow
Methylisobutyl ketone 1.19

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification
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Component RCRA-U Series Wastes RCRA - P Series Wastes
Methylisobutvl ketone -108-10-1 U161 -

DOT
UN-No
Proper Shipping Name 
Hazard Ciass 
Packing Group

UN1245
METHYL ISOBUTYL KETONE
3
II

TDG
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1245
METHYL ISOBUTYL KETONE
3
II

lATA

UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UNI 245
METHYL ISOBUTYL KETONE 
3

IMDG/IMO
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UNI 245
METHYL ISOBUTYL KETONE 
3

International Inventories
Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AlCS CHINA KECL

Methylisobutyl ketone T X 203-550-
1

X X X X KE-
24725

X

Legend:
X-Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
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T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable

SARA 313

Component CAS-No Weight % SARA 313 - Threshold 
Values %

Methylisobutvl ketone 108-10-1 >98.5 1.0

SARA 311/312 Hazardous Categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard Yes
Sudden Release of Pressure Hazard No
Reactive Hazard No

Clean Water Act
Not applicable

Clean Air Act

Component HAPS Data Class 1 Ozone Depletors Class 2 Ozone Depletors
Methylisobutyl ketone X -

OSHA
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLAi) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
1 Methylisobutvl ketone 50001b -

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode island
Methylisobutvl ketone X X X X X

U.S. Department of Transportation
Reportable Quantity (RQ); Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N
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U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations

Mexico - Grade

Canada

Serious risk, Grade 3

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
B2 Flammable liquid

Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412) 490-8929

09-Feb-2010

09-Feb-2010
", and red text indicates revision

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text

End of MSDS
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jiial Safety Data Sheet 
icWoromethane

MSDS# 14930
Section 1 - Chemical Product and Company Identification

MSDS
Name: Dichloromethane

Catalog
Numbers:

ACl 13460000, ACl 13460010, ACl 13460025, ACl 13460050, ACl 13460051, ACl 13460100 
ACl 13460100, ACl 13460250, AC124050000, AC124050010, AC124050025, AC124050050 
AC124050050, AC124050100, AC124050250, AC167770000, AC167770025, AC167775000 
AC167775000, AC268330000, AC268330010, AC268330025, AC326600000, AC326600010 
AC326600010, AC326600025, AC326760000, AC326760010, AC326760025, AC326850000 
AC326850000, AC326850010, AC326850025, AC326851000, AC326852500, AC327870000 
AC327870000, AC327870010, AC348460000, AC348460010, AC348460025, AC348461000 
AC348461000, AC348465000, AC354800000, AC354800025, AC364230000, AC364230010 
AC364230010, AC364230025, AC379130000, AC379130010, AC379130025, AC383780000 
AC383780000, AC383780010, AC383780025, AC383780050, AC383780250, AC390700000 
AC390700000, AC390700010, AC390700025, AC406910000, AC406910010, AC406910040 
AC406910040, AC406910200, AC406920000, AC406930000, AC406935000, AC61030019, 
AC61030019 AC61030019, AC61030050, AC61030050, AC61030115, AC61030115, AC61030200, 
AC61030200 AC61030200, 32660-0040, 40692-0010, 40692-0040, 40692-5000, 61005-0040, 61016- 
0040, 61030-0010, 61030-1000, 61093-1000, BP1186-4, BP1186POP-200, BP1186POP20, BP1186SS- 
19, BP1186SS-200, BP1186SS-28, BPl 186SS-50, BP2608-100, D138-1, D138-4, D138SK-4, D142-4, 
D142RS-115, D142RS-19, D142RS-50, D142RS200, D142RS28, D142SS-115, D142SS-200, D142SS- 
28, D142SS-50, D143-1, D143-4, D143-4LC, D143N2-19, D143POP28, D143RS-19, D143RS-200, 
D143RS-28, D143RS-50, D143SK-1, D143SK-4, D143SK4LC, D143SS-115, DI43SS-19, D143SS- 
200, D143SS-28, D143SS-50, D149RS-19, D149RS-200, D149RS-50, D150-1, D150-4, D1504LC, 
D150SK-1, D150SK-4, D151-1, D151-4, D151-4LC, D151RS-115, D151RS-19, D151RS-200, 
D151RS-28, D151RS-50, D151SK-4,D151SS-115, D151SS-19, D151SS-200, D151SS-28, D151SS- 
50, D154-4, D1544LC, D158-4, D35-1, D35-4, D37-1, D37-20, D37-200, D37-4, D37-500, D37FB-115, 
D37FB-19, D37FB-200, D37FB-50, D37POP19, D37POPB-200, D37POPB-50, D37RB-115, D37RB- 
19, D37RB-200, D37RB-50, D37RS-115, D37RS-19, D37RS-200, D37RS-28, D37RS-50, D37RS19, 
D37SK-4, D37SS-115, D37SS-200, D37SS-28, D37SS-50, D37SS1350, NC9026865, NC9195811, 
NC9206961, NC9445086, NC9520903, NC9734652, NC9744832 

Synonyms: Methylene chloride; Methane dichloride; Methylene bichloride; Methylene dichloride; Dichloromethane; DCM.
Fisher Scientific

Company Identification: One Reagent Lane
Fair Lawn, NJ 07410

For information in the US, call: 201 -796-7100
Emergency Number US: 201-796-7100
CHEMTREC Phone Number, US: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS#:
Chemical Name: 
%:
EINECS#:

75-09-2
Methylene chloride
>99.5
200-838-9

Hazard Symbols: XN



Skin:

Risk Phrases; 40
Section 3 - Hazards Identification 

EMERGENCY OVERVIEW
Warning! This substance has caused adverse reproductive and fetal effects in animals. Harmful if swallowed. May cause 

kidney damage. May cause central nervous system effects. Potential cancer hazard. May be harmful if inhaled. Methylene 
chloride is metabolically converted to carbon monoxide after systemic absorption, which yields increased concentrations of 
carboxyhemoglobin in the blood. Causes eye, skin, and respiratory tract irritation. Target Organs: Blood, central nervous

system.
Potential Health Effects
Eye; Contact with eyes may cause severe irritation, and possible eye bums.

May be absorbed through the skin. Causes irritation with burning pain, itching, and redness. Prolonged exposure 
may result in skin bums.
Causes gastrointestinal irritation with nausea, vomiting and diarrhea. May cause kidney damage. May cause 

j . central nervous system depression, characterized by excitement, followed by headache, dizziness, drowsiness, 
and nausea. Advanced stages may cause collapse, unconsciousness, coma and possible death due to respiratory 
failure. May cause carboxyhemoglobinemia.
Inhalation of high concentrations may cause central nervous system effects characterized by nausea, headache. 

Inhalation- unconsciousness and coma. Causes respiratory tract irritation. May cause narcotic effects in high
' concentration. Vapors may cause dizziness or suffocation. May cause blood changes. Overexposure may cause 
an increase in carboxj'hemoglobin levels in the blood. Can produce delayed pulmonary edema.
Possible cancer hazard based on tests with laboratory animals. Prolonged or repeated skin contact may cause 

Chronic: dermatitis. May cause reproductive and fetal effects. Laboratory experiments have resulted in mutagenic effects. 
Chronic exposure may cause lung, liver, and pancreatic tumors. May cause conjunctivitis and/or comeal bums.

Section 4 - first Aid Measures
In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical aid.
In case of contact, flush skin with plenty of water. Remove contaminated clothing and shoes. Get medical 
aid if irritation develops and persists. Wash clothing before reuse.
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by 
mouth to an unconscious person. Get medical aid.
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. 
Get medical aid.

Eyes;

Skin:

Ingestion:

Inhalation:

Notes to 
Pfrsician:

General
Information:

Extinguishing
Media:

Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures
As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved 
or equivalent), and full protective gear. Use water spray to keep fire-exposed containers cool. No flash 
point in conventional closed tester, but forms flammable vapor-air mixtures in larger volumes and may be 
an explosion hazard in a confined space.

Use water spray, dry chemical, carbon dioxide, or appropriate foam.

Autoignition ^ ^ ^ 1,032.80 deg F)
Temperature:

Flash Point: Not applicable.
Explosion 

Limits: Lower:
Explosion 23 

Limits: Upper:
NFPA Rating: health: 2; flammability: 1; instability; 0;

Section 6 - Accidental Release Measures
Mom^tion- Proper personal protective equipment as indicated in Section 8.

Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable container. Avoid



Spills/Leaks: runoff into storm sewers and ditches which lead to waterways. Clean up spills immediately, observing
precautions in the Protective Equipment section. Remove all sources of ignition. Provide ventilation.

Section 7 - Handling and Storage
Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Avoid contact with eyes, 

Handling; skin, and clothing. Keep container tightly closed. Keep away fi-om heat, sparks and flame. Use only with 
adequate ventilation. Avoid breathing vapor or mist.

Storage: Store in a tightly closed container. Keep from contact with oxidizing materials. Store in a cool, dry, well-ventilated
area aw'ay from incompatible substances. Store below 40°C. Keep away from active metals.

Section 8 - Exposure Controls, Personal Protection

Chemical Name ACGIH NIOSH
+-------------------------------- +
IOSHA - Final PELS j

---------------------------------- I-------------
Methylene chloride |50 ppm 2300 ppm IDLH 125 ppm TWA; 12.5 

!ppm Action 
I Level; 25 ppm 
I TWA; 125 ppm 
I STEL (15 man,
I Cancer, cardiac 

1 effects ,
I central nervous 
I system effects, 
[liver effects,
I and skin and eye 
[irritation - see 
[29 CFR 
[1910.1052)

OSHA Vacated PELs: Methylene chloride; 500 ppm TWA 
Engineering Controls;

Facilities storing or utilizing this material should be equipped with an eyewash facility and a safety showier. Use 
adequate general or local exhaust ventilation to keep airborne concentrations below the permissible exposure 
limits.

Exposure Limits
Personal Protective Equipment
Eyes: Wear chemical splash goggles.
Skin: Viton gloves are recommended.
Clothing; Wear appropriate protective clothing to prevent skin exposure.
D . . A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2 requirements or

^ ' European Standard EN 149 must be followed whenever workplace conditions warrant respirator use.

Section 9 - Physical and Chemical Properties

Physical State: Liquid 
Color: colorless
Odor: ethereal odor - chloroform-like 

pH; Not available
Vapor Pressure: 350 mm Hg @ 20 deg C 
Vapor Density: 2.93 (Air=l)

Evaporation Rate: Not available 
Viscosity: Not available 

Boiling Point; 40 deg C ( 104.00°F)
Freezing/Melting Point: -97 deg C (-142.60°F)

Decomposition Temperature; Not available 
Solubility in water: Slightly soluble 

Specific Gravity/Density: 1.33 (Water=l)
Molecular Formula: CH2C12 
Molecular Weight: 84.93



Chemical Stability:

Conditions to Avoid:

Incompatibilities with 
Other Materials 
Hazardous 
Decomposition 
Products
Hazardous 
Polymerization

Section 10 - Stability and Reactivity
Stable at room temperature in closed containers under normal storage and handling conditions. May 
form explosive mixtures in atmospheres having high oxygen content.
Excess heat, attacks some plastics, rubber, and coatings, confined spaces. When no water is 
present, dichloromethane is not corrosive to metals. At high temperatures and in the presence of 
water (causing slow decomposition forming HCl), corrosion of iron, some stainless steels, copper 
and aluminum can occur..

Strong oxidizing agents, strong bases, chemically active metals.

Hydrogen chloride, phosgene, carbon monoxide, carbon dioxide.

RTECS#:

LD50/LC50:

Will not occur.

Section 11 - Toxicological Information 

CAS# 75-09-2: PA8050000 
RTECS:
CAS# 75-09-2: Draize test, rabbit, eye: 162 mg Moderate; 
Draize test, rabbit, eye: 10 mg Mild;
Draize test, rabbit, eye: 500 mg'24H Mild;
Draize test, rabbit, skin: 810 mg/24H Severe;
Draize test, rabbit, skin: 100 mg/24H Moderate;
Inhalation, mouse: LC50 = 14400 ppm/7H;
Inhalation, mouse: LC50 = 49100 mg/m3/6H;
Inhalation, mouse: LC50 = 54000 mg/m3/2H;
Inhalation, mouse: LC50 = 56220 mg/m3/7H;
Inhalation, rat: LC50 = 52 gm/m3;
Inhalation, rat; LC50 = 76000 mg/m3/4H;
Inhalation, rat; LC50 = 52000 mg/m3/6H;
Oral, mouse: LD50 = 873 mg/kg;
Oral, rabbit: LD50 = 2000 mg/kg;
Oral, rat; LD50 = 1600 mg/kg;
Oral, rat: LD50 = 985 mg/kg;

_ • CT ■ 'tv- Methylene chloride - ACGIH: A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans
® California; carcinogen, initial date 4/1/88 NTP: Suspect carcinogen lARC: Group 2B carcinogen

Other;

Ecotoxicity:

See actual entry in RTECS for complete information.
Section 12 - Ecological Information

Fish: Bluegill/Sunfish: 230mgE; 24H; Static 
Fish: Fathead Minnow: 196mg/L; 96H

Section 13 - Disposal Considerations 
Dispose of in a manner consistent with federal, state, and local regulations.

Section 14 - Transport Information
US DOT
Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN Number: UN 1593 
Packing Group: III 
Canada TDG
hipping Name: DICHLOROMETHANE 

Hazard Class: 6.1 
UN Number; UN 1593 
Packing Group; III



USA RQ: CAS# 75-09-2; 1000 lb final RQ; 454 kg final RQ
Section 15 - Regulatory Information

European/Intemational Regulations
European Labeling in Accordance with EC Directives 

Hazard Symbols: XN 
Risk Phrases:

R 40 Limited evidence of a carcinogenic effect.
Safety Phrases:

S 23 Do not inhale gas/flimes/vapour/spray.
S 24/25 Avoid contact with skin and eyes.
S 36/37 Wear suitable protective clothing and gloves.

WGK (Water Danger/Protection)
CAS# 75-09-2; 2 

Canada
CAS# 75-09-2 is listed on Canada's DSL List 
Canadian WHMIS Classifications; DIB, D2B, D2A
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations 
and the MSDS contains all of the information required by those regulations.
CAS# 75-09-2 is listed on Canada's Ingredient Disclosure List

US Federal 
TSCA

CAS# 75-09-2 is listed on the TSCA 
Inventory.

Section 16 - Other Information 

MSDS Creation Date; 4/20/1999 
Revision #11 Date 7/20/2009

The information above is believed to be accurate and represents the best information currently available 
to us. However, we make no warranty of merchantibility or any other warranty, express or implied, 
with respect to such information, and we assume no liability resulting from its use. Users should make 
their own investigations to determine the suitability of the information for their particular purposes. In no 
event shall the company be liable for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential, or exemplary damages howsoever arising, even if the 
company has been advised of the possibility of such damages.
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MULTIGRAPHICS -- CLEAN PRINT - CLEANING SOLUTION, DESENSITIZE 
MATERIAL SAFETY DATA SHEET 
"SN: 6750012976177 
inufacturer's CAGE: 09177 

■c'art No. Indicator: A 
Part Number/Trade Name: CLEAN PRINT

http://haz 1 .siri.org/msds/Jvq3 75.q i 3 7426 

MSDS BJRJQ

General Information

Item Name: CLEANING SOLUTION,DESENSITIZE 
Company's Name: MULTIGRAPHICS *
Company's Street: 1800 W CENTRAL ROAD *
Company's City: MT.PROSPECT *
Company's State: IL *
Company's Country: US *
Company's Zip Code: 60056-2293 *
Con?)any'S Emerg Ph #: 312-870-5121 (DAY) 398-1900 (NIGHT) * 
Con5>any's Info Ph #: 312-870-5121/708-870-5087 * 
Distributor/Vendor # 1: AM MULTIGRAPHICS (804-353-0111) * 
Distributor/Vendor # 1 Cage: 1A714 *
Safety Data Action Code: C ■
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SE
Date MSDS Prepared: 01APR89 
Safety Data Review Date: 12SEP96 *
Supply Item Manager: CX *
MSDS Serial Number: BJRJG 
Hazard Ctiaracteristic Code: J6 
Unit Of Issue: PT
Unit Of Issue Container Qty: 1 PINT

sssssss

S3SSSSSSSSSS

Ingredients/Identity Information

roprietary: YES 
Ingredient: PROPRIETARY 
Ingredient Sequence Number: 01

Proprietary: YES 
Ingredient: PROPRIETARY 
Ingredient Sequence Number: 02

Proprietary: YES 
Ingredient: PROPRIETARY 
Ingredient Sequence Number: 03

Proprietary: YES 
Ingredient: PROPRIETARY 
Ingredient Sequence Nvimber: 04

Physical/Chemical Characteristics
= sssss =

Appearance And Odor: ORANGE LIQUID. MILD SOLVENT ODOR.
Boiling Point: 212F,100C
Vapor Pressure (MM Hg/70 F): UNKNOWN
Vapor Density (Air=l): UNKNOWN
Specific Gravity: 1.025
Decomposition Ten^jerature: UNKNOWN
Evaporation Rate And Ref: <1 (WATER = 1)
Solubility In Water: 100% 
pH: 12.5
Corrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazard Data

Flash Point: NONE 
Flash Point Method: TCC
Extinguishing Media: NON-FLAMMABLE. USE EXTINGUISHING MEDIA APPROPIATB FOR 
SURROUNDING FIRE.

no/m/07 iA d7-f)^
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Special Fire Fighting Proc: WEAR FIRE FIGHTING PROTECTIVE EQUIPMENT AND A 
FULL FACED SELF CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED CONTAINERS 

■^TH WATER SPRAY.
usual Fire And Expl Hazrds : COMBUSTION OR HEAT OF FIRE MAY PRODUCE 

-^ZARDOUS DECOMPOSITION PRODUCTS AND VAPORS.

Reactivity Data

Stability: YES
Cond To Avoid (Stability): NONE 
Materials To Avoid: STRONG ACIDS.
Hazardous Decomp Products: CARBON MONOXIDE,
Hazardous Poly Occur: NO

CARBON DIOXIDE.

Health Hazard Data

Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: NO
Health Haz Acute And Chronic: HEALTH HAZARDS- ACUTE: EYE BURNS AND SKIN 
IRRITATION. CHRONIC: NONE SPECIFIED BY MANUFACTURER.
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO-
Signs/Symptoms Of Overexp: EYES: IRRITATION, BURNS. SKIN: IRRITATION. 
INGESTION: GASTROINTESTINAL IRRITATION.
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.
Emergency/First Aid Proc: EYES: FLUSH WITH lARGE AMOUNTS OF WATER FOR AT 
NOT APPLICABLE. INGESTION: DO NOT INDUCE VOMITING. GET IMMEDIATE MEDICAL 
.AID.

Precautions for Safe Handling and Use

'teps If Matl Released/Spill: VENTILATE AREA. USE APPROPIATE PROTECTIVE 
lOTHING AND EQUIPMENT. CLEAN SPILLS WITH WARM WATER AND SOAP. ABSORB IN 

J.NERT MATERIAL, AND PLACE IN APPROPIATE DISPOSAL CONTAINER AND COVER. FLUSH 
AREA WITH PLENTY OF WATER.
Neutralizing Agent: 5% ACETIC ACID SOLUTION.
Waste Disposal Method: CONTACT YOUR LOCAL ENVIRONMENTAL OFFICER. DISPOSE 
OF IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS. 
Precautions-Handling/Storing: AVOID FREEZING. STORE BETWEEN 40F AND 140F. 
Other Precautions: READ AND FOLLOW LABEL PRECAUTIONS. AVOID EXCESSIVE SKIN 
CONTACT.

Control Measures

Respiratory Protection: NONE NORMALLY REQUIRED.
Ventilation: NO SPECIAL REQUIREMENT. *
Protective Gloves: NEOPRENE.
Eye Protection: GOGGLES.
Other Protective Equipment: APRON. EYE WASH STATION.
Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING AND BEFORE SMOKING 
OR EATING.
Suppl. Safety & Health Data: NONE.

Transportation Data

Trans Data Review Date: 91087
DOT PSN Code: DWG 
DOT Proper Shipping Name:
DOT Class: 8 
DOT ID Number: UNI760 
DOT Pack Group: III 
■)OT Label: CORROSIVE 
-MO PSN Code: ESH 
:mo Proper Shipping Name:
IMO Regulations Page Niimber:
IMO UN Number: 1760 
IMO UN Class: 8

CORROSIVE LIQUIDS, N.O.S.

CORROSIVE LIQUID, 
8147

N.O.S.
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IMO Subsidiary Risk Label: - 
lATA PSN Code: HKW 
ATA UN ID Number: 1760
TA Proper Shipping Name: CORROSIVE LIQUID, N.O.S. 

^ATA UN Class: 8 
lATA Label: CORROSIVE 
AFI PSN Code: HKW
AFI Prop. Shipping Name: CORROSIVE LIQUID, N.O.S.
AFI Class: 8
AFI ID Number: UNI760
AFI Pack Group: III
AFI Label: CORROSIVE
AFI Basic Pac Ref: 12-5
N.O.S. Shipping Name: SODIUM METASILICATE.

Disposal Data

Label Data

Label Required: YES
Technical Review Date: 28MAR91
MFR Label Number: NONE
Label Status.- F
Common Name: CLEAN PRINT
Chronic Hazard: YES
Signal Word: DANGER!
Acute Health Hazard-Slight: X 
Contact Hazard-Severe: X 
Fire Hazard-None: X 
Reactivity Hazard-None: X
Special Hazard Precautions: HEALTH HAZARDS- ACUTE: EYE BURNS AND SKIN 
IRRITATION. CHRONIC: NONE SPECIFIED BY MANUFACTURER. AVOID FREEZING. STORE 
■'ETWEEN 4OF AND 14OF. FIRST AID: EYES: FLUSH WITH LARGE AMOUNTS OF WATER 

DR AT LEAST 15 MINUTES .SEE DOCTOR. SKIN: WASH WITH SOAP AND WATER. 
INHALATION: NOT APPLICABLE. INGESTION: DO NOT INDUCE VOMITING. GET 
IMMEDIATE MEDICAL AID.
Protect Eye: Y
Protect Skin: Y
Label Name: MULTIGRAPHICS
Label Street: 1800 W CENTRAL ROAD
Label City: MT.PROSPECT
Label State: IL
Label Zip Code: 60056-2293
Label Country: US
Label Emergency Number: 708-870-5121 (DAY) 398-1900 (NIGHT)
Year Procured: 1991

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org.

09/03/97 16:47:07
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MULTIGRAPHICS -- ELECTROSTATIC SOLUTION 
MATERIAL SAFETY DATA SHEET 
'^SN: 675000N001225

Jiufacturer ' s CAGE; 09177 
.art No. Indicator: A
Part Number/Trade Name: ELECTROSTATIC SOLUTION

General Information

CAS# 13943-58-3 
MSDS BCHHW

= = = = = = = = =: = sss=: ==s:ss
Company's Name: MULTIGRAPHICS 
Conpany's Street: 1800 W CENTRAL ROAD 
Cotr^any's City: MT.PROSPECT 
Con^jany's State: IL 
Company's Covmtry: US 
Con^any's Zip Code: 60056-2293
Company's Emerg Ph #: 312-870-5121 (DAY) 398-1900 (NIGHT)
Company's Info Ph #: 312-870-5121/708-870-5087
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Date MSDS Prepared: 01APR89
Safety Data Review Date: 20SEP95
MSDS Serial Number: BCHHW
Hazard Characteristic Code; N1
NRC/State License Number: N/A
Net Propellant Weight-Ammo: N/A

ssss&sss =======
Ingredients/Identicy Information

SSSSSSSSS

Proprietary: NO
Ingredient: FERRATE (4-), HEXACYANO-, TETRAPOTASSIUM; (POTASSIUM 
HEXACYANOFERRATE)
Ingredient Sequence Number: 01 
Percent: 2-5
'TIOSH (RTECS) Number: LJ8219000 

AS Number: 13943-58-3 
jSHA PEL: NOT APPLICABLE 
ACGIH TLV: 5 MG/M3

Proprietary: NO
Ingredient: NON HAZARDOUS INGREDIENTS 
Ingredient Sequence Number: 02 
NIOSH (RTECS) Number: 1000314NH 
OSHA PEL: NOT APPLICABLE 
ACGIH TLV: NOT APPLICABLE

Physical/Chemical Characteristics

Appearance And Odor: YELLOWISH GREEN LIQUID,SLIGHT ALMOND ODOR 
Boiling Point: 212F,100C.
Melting Point: N/A
Vapor Pressure (MM Hg/70 F): 15 @ 25C 
Specific Gravity: 1.08 (H*20=l)
Evaporation Rate And Ref: SLOWER/WATER (BU AC=l)
Solubility In Water: COMPLETE 
pH; 4.5

Fire and Explosion Hazard Data

Flash Point: NONE
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Extinguishing Media: USE MEDIA SUITABLE FOR SURROUNDING FIRE CONDITIONS 
(FP N) .
Special Fire Fighting Proc: WEAR NIOSH/MSHA APPROVED SCBA i FULL 
'PROTECTIVE EQUIPMENT (FP N) .
Jnusual Fire And Expl Hazrds: CATASTROPHIC ACCIDENTS, INVOLVING LGE QTYS 

OF PROD & ACCOMPANIED BY FIRE OR CONT W/LGE QTYS OF STRONG ACID, WILL REQ 
RESPONSE PERS TO WEAR PROPER (SUP DAT)

ir\^
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Reactivity Data
= = = = == = =

'tability: YES
:>nd To Avoid (Stability) : STRONG LIGHT & HEAT.

.-laterials To Avoid: CHLORINE BLEACH & STRONG ACIDS.
Hazardous Decomp Products: PRODUCT WILL SLOWLY DECOMPOSE W/FORMATION OF 
HYDROCYANIC ACID, COMPLEX CYANOFERRATES & CYANIDE.
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT RELEVANT.

Health Hazard Data

LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER. - 
Route Of Entry - Inhalation: NO 
Route Of Entry - Skin: NO 
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: EYES:MAY CAUSE IRRITATION. SKIN:PRLONGED 
LARGE DOSES MAY CAUSE GI IRRITATION. HEXACYANOFERRATE SALTS ARE CONSIDERED 
TO BE OF SLIGHT TOXICITY TO HDMANS, REGARDLESS OF WHETHER EXPOSURE IS ACUTE 
DERMAL, ACUTE INGESTION OR CHRONIC (EFTS OF OVEREXP)
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: NOT RELEVANT.
Signs/Symptoms Of Overexp: HLTH HAZ: SYSTEMIC. ANY EFFECT ON THE HUMAN BODY 
IS SLIGHT, TEMPORARY & REVERSIBLE & THE EFFECT DISAPPEARS FOLLOWING 
TERMINATION OF EXPOSURE.
Med Cond Aggravated By Exp: NONE.
Emergency/First Aid Proc: INHAL:REMOVE TO FRESH AIR. SUPPORT BREATHING 
(GIVE OXYGEN/ARTIFICIAL RESPIRATION) . CALL MD (FP N) . EYES: FLUSH W/WATER 

FOR AT LEAST 15 MINS. IF IRRITATION PERSISTS, SEEK MEDICAL AID. SKIN:WASH 
W/SOAP £ WATER. INGEST: INDUCE VOMITING. GET MEDICAL AID IMMEDIATELY.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: FLUSH W/WATER TO DRAIN.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Method: SMALL QTYS EMPLOYED IN NORM USE MAY BE FLUSHED W/ 
WATER TO DRAIN. DO NOT MIX W/ACID WASTES. LGR QTYS SHOULD NOT BE DUMPED 
INTO WATERWAY. CHECK FED, STATE & LOC REGS REGARDING DISP OF 
HEXACYANOFERRATE SALTS. (GENERALLY 2 PPM MAX IN STREAMS/LAKES).
Precautions-Handling/Storing: STORE IN A COOL, DARK PLACE AWAY FROM STRONG 
ACIDS £ FIRE HAZARDS. READ LABEL PRECAUTIONS. DO NOT REUSE CONTAINER.
Other Precautions: NONE SPECIFIED BY MANUFACTURER.

Control Measures

Respiratory Protection: NIOSH/MSHA APPROVED RESPIRATOR APPROPRIATE FOR 
EXPOSURE OF CONCERN (FP N). NOT APPLICABLE.
Ventilation: NORMAL AIR CONDITIONING.
Protective Gloves: IMPERVIOUS GLOVES (FP N).
Eye Protection: CHEMICAL WORKERS GOGGLES (FP N).
Other Protective Equipment: NOT APPLICABLE.
Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING.
Suppl. Safety & Health Data: EXPLO HAZ:EQUIP DUE TO £ DEPENDENT UPON THE 
QUANTITIES OF CYANIDE.

Transportation Data

Trans Data Review Date: 83209
DOT PSN Code: ZZZ
DOT Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATION 
IMO PSN Code: ZZZ

0 Proper Shipping Name: NOT REGULATED FOR THIS MODE OF TRANSPORTATION 
TA PSN Code: ZZZ

:ATA Proper Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATION 
AFI PSN Code: ZZZ
AFI Prop. Shipping Name: NOT REGULATED BY THIS MODE OF TRANSPORTATION 
Additional Trans Data: NOT REGULATED FOR SHIPPING.
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Disposal Data

Label Data

Label Required: YES 
Technical Review Date: 24FEB93 
Label Status: G
Common Name: ELECTROSTATIC SOLUTION 
Chronic Hazard: NO 
Signal Word: CAUTION!
Acute Health Hazard-Slight: X 
Contact Hazard-S1ight: X 
Fire Hazard-None: X 
Reactivity Hazard-None: X
CONTACT MAY CAUSE EYE AND SKIN IRRITATION. INGESTION MAY CAUSE 
GASTROINTESTINAL IRRITATION. CHRONIC: NONE LISTED BY MANUFACTURER. 
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y
Label Name: AM INTERNATIONAL INC, MULTIGRAPHICS DIVISION
Label Street: 1800 WEST CENTRAL ROAD
Label City: MT PROSPECT
Label State: IL
Label Zip Code: 60056
Label Country: US
Label Emergency Number: 708-398-1900

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org.
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CAS# 7697-37-2 MSDS BPDWV

IGRAPHICS -- MULTILITH CYLINDER CLEANER 83-5-101395 - SOLUTION, DEGREASING 
ERIAL SAFETY DATA SHEET 

>N: 6850000666630 
inufacturer's CAGE: 09177 

..art No. Indicator: A
Part Number/Trade Name: MULTILITH CYLINDER CLEANER 83-5-101395

General Information

Item Name: SOLUTION, DEGREASING 
Company's Name: MULTIGRAPHICS 
Company's Street: 1800 W CENTRAL ROAD 
Company's City: MT.PROSPECT 
Con5>any's State: IL 
Company' s Co\intry: US 
Company's Zip Code: 60056-2293
Company's Emerg Ph #: 708-870-5121 (DAY) 398-1900 (NIGHT)
Company's Info Ph #: 708-870-5121
Distributor/Vendor # 1: AM MULTIGRAPHICS
Distributor/Vendor # 1 Cage: 1A714
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 003
Status: SP
Date MSDS Prepared: 01APR89 
Safety Data Review Date: 310CT92 
Supply Item Manager: CX 
MSDS Preparer's Name: UNKNOWN 
MSDS Serial Number: BPDWV 
Specification Number: NONE 
Spec Type, Grade, Class: NOT APPLICABLE 
Hazard Characteristic Code: J6 
Unit Of Issue: PT 
Unit Of Issue Container Qty: 1 
Type Of Container: STD COML PKG 
et Unit Weight: 1.2 LBS

sssassss

Ingredients/Identity Information

Proprietary: NO
Ingredient: NITRIC ACID (SARA III) 
Ingredient Sequence Number: 01 
Percent: 4
NIOSH (RTECS) Number: QU5775000
CAS Number: 7697-37-2
OSHA PEL: 2 PPM/4 STEL
ACGIH TLV: 2 PPM/4 STEL; 9293
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient-: ALPHA-ALUMINA (ALUMINUM OXIDE) 
(SARA III)
Ingredient Sequence Number: 02 
Percent: 10-15
NIOSH (RTECS) Number: BD1200000
CAS Number: 1344-28-1
OSHA PEL: 15 MG/M3 TDUST
ACGIH TLV: 10 MG/M3 TDUST; 9293
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO 
Ingredient: WATER 
Ingredient Sequence Number: 03 
Percent: 79
NIOSH (RTECS) Number: ZCOllOOOO
CAS Number: 7732-18-5
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED
Other Recommended Limit: NOT ESTABLISHED

(EPA LISTS ONLY FIBROUS FORMS)
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Proprietary: NO
Ingredient: ALUMINUM SULFATE (SARA III) 
'ngredient Secjuence Number: 04 
srcent: 10-15

NIOSH (RTECS) Number: BD1700000 
CAS Number: 10043-01-3 
OSHA PEL: 2 MG/M3 
ACGIH TLV: 2 MG/M3; 9293
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO 
Ingredient: SILICA GEL 
Ingredient Sequence Number: 05 
Percent: 2-5
NIOSH (RTECS) Number: W7310000 
CAS Number: 112945-52-5 
OSHA PEL: 6 MG/M3 TDUST 
ACGIH TLV: 10 MG/M3 TDUST
Other Recommended Limit: NONE RECOMMENDED

Physical/Chemical Characteristics

Appearance And Odor: WHITE, MILKY SOLUTION 
Boiling Point: 212P,lOOC 
Specific Gravity: 1.08 
Decomposition Temperature: UNKNOWN 
Evaporation Rate And Ref: SLOWER THAN WATER 
Solubility In Water: APPRECIABLE 
Percent Volatiles By Volume: 50 
Viscosity: UNKNOWN 
pH: 3
Corrosion Rate (IPY): UNKNOWN 
Autoignition Temperature: NONE

=sass=ss

Fire and Explosion Hazard Data

Flash Point: NONE
Extinguishing Media: NONCOMBUSTIBLE. USE EXTINGUISHING MEDIA APPROPRIATE 
FOR SURROUNDING FIRE CONDITIONS.
Special Fire Fighting Proc: WEAR A NIOSH APPROVED SELF-CONTAINED BREATHING 
APPARATUS AND FULL PROTECTIVE EQUIPMENT WHEN FIGHTING FIRES. USE WATER 
SPRAY TO COOL FIRE EXPOSED CONTAINERS.
Unusual Fire And Expl Hazrds: NONE

ssssassss

Reactivity Data

Stability: YES
Cond To Avoid (Stability): NOT APPLICABLE 
Materials To Avoid: STRONG ALKALIS .
Hazardous Decomp Products: CARBON MONOXIDE AND CARBON DIOXIDE 
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT APPLICABLE

' Health Hazard Data
sssssssas

(RAT)
NO

IS UNKNOWN

SKIN, GASTRO AND RESPIRATORY TRACT

LD50-LC50 Mixture: ORAL LD50 
Route Of Entry - Inhalation:
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: YES 
Health Haz Acute And Chronic: EYE,
IRRITATION.
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO
Explanation Carcinogenicity: THIS COMPOUND CONTAINS NO INGREDIENTS AT 
CONCENTRATIONS OF 0.1 OR GREATER THAT ARE CARCINOGENS OR SUSPECT 
CARCINOGENS.
Signs/Symptoms Of Overexp: EYE, SKIN, GASTRO & RESPIRATORY TRACT 
IRRITATION.
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Med Cond Aggravated By Exp: NONE KNOWN
Emergency/First Aid Proc: EYES: IMMEDIATELY FLUSH WITH RUNNING WATER FOR 

' T LEAST 15 MINUTES WHILE LIFTING EYELIDS OPEN. IF IRRITATION DEVELOPS OR 
2RSISTS, GET MEDICAL ATTENTION. SKIN: WASH WITH SOAP AND PLENTY OF WATER. 

iF IRRITATION DEVELOPS OR PERSISTS, GET MEDICAL ATTENTION. VAPOR INHALATION 
UNLIKELY: REMOVE TO FRESH AIR. GET MEDICAL ATTENTION IF REQUIRED.
INGESTION: DO NOT INDUCE VOMITING. GET MEDICAL ATTENTION.

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: ABSORB WITH INERT MATERIAL AND PLACE IN 
DISPOSCAL CONTAINER. NEUTRALIZE AND FLUSH SPILL AREA-WITH WATER TO FLUSH 
RESIDUE.
Neutralizing Agent: SODIUM BICARBONATE
Waste Disposal Method: DISPOSE IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL 
REGULATIONS.
Precautions-Handling/Storing: STORE IN A COOL, DRY PLACE. KEEP CONTAINERS 
CLOSED WHEN NOT IN USE. PROTECT FROM PHYSICAL DAMAGE 
Other Precautions: NONE

Control Measures

Respiratory Protection: NONE NORMALLY REQUIRED.
Ventilation: USE ADEQUATE MECHANICAL VENTILATION.
Protective Gloves: RUBBER
Eye Protection: SAFETY GLASSES/CHEMICAL SPLASH GOGGLES
Other■Protective Equipment: READ AND FOLLOW PRECAUTIONS ON LABEL. DO NOT 
REUSE BOTTLE.
Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING AND BEFORE EATING, 
DRINKING OR SMOKING. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE.
Suppl. Safety & Health Data: NONE

Transportation Data

:rans Data Review Date: 92305
DOT PSN Code: DWC
DOT Proper Shipping Name: CORROSIVE LIQUIDS, N.O.S.
DOT Class: 8 
DOT ID Number: UN1760 
DOT Pack Group: I 
DOT Label: CORROSIVE 
IMO PSN Code: ESH
IMO Proper Shipping Name: CORROSIVE LIQUID, N.O.S.
IMO Regulations Page Number: 8147
IMO UN Number: 1760
IMO UN Class: 8
IMO Subsidiary Risk Label: -
lATA PSN Code: HKM
lATA UN ID Number: 1760
lATA Proper Shipping Name: CORROSIVE LIQUID, N.O.S. * 
lATA UN Class: 8 
lATA Label: CORROSIVE 
AFI PSN Code: HKM
AFI Prop. Shipping Name: CORROSIVE LIQUID, N.O.S.
AFI Class: 8 
AFI ID Number: UN1760 
AFI Pack Group: I 
AFI Label: CORROSIVE 
AFI Special Prov: A7 
AFI Basic Pac Ref-. 12-4
Additional Trans Data: MFGR. STATES THAT MATERIAL IS REGULATED.

Disposal Data
= = = = =

= = = s = =======

Label Required: YES 
Technical Review Date: 310CT92

Label Data
========================:

==============

OQ/n3/q7 16:43:33
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MFR Label Number: NOT APPLICABLE 
Label Status: F
"'oinmon Name: MDLTILITH CYLINDER CLEANER 

Lgnal Word: CAUTION!
.icute Health Hazard-Slight: X 
Contact Hazard-Slight: X 
Fire Hazard-None: X 
Reactivity Hazard-None: X
Special Hazard Precautions: EYE, SKIN, GASTRO & RESPIRATORY TRACT 
IRRITATION. STORE IN A COOL, DRY PLACE. KEEP CONTAINERS CLOSED WHEN NOT IN 
USE. IN CASE OF SPILL: ABSORB WITH INERT MATERIAL & PLACE IN DISPOSCAL 
CONTAINER. NEUTRALIZE & FLUSH SPILL AREA WITH WATER TO FLUSH RESIDUE. FIRST 
AID: EYES: IMMEDIATELY FLUSH WITH RUNNING WATER FOR-AT LEAST 15 MINUTES 
WHILE LIFTING EYELIDS OPEN. IF IRRITATION DEVELOPS OR PERSISTS, GET MEDICAL 
ATTENTION. SKIN: WASH WITH SOAP AND WATER. IF IRRITATION DEVELOPS OR 
PERSISTS, GET MEDICAL ATTENTION. VAPOR INHALATION UNLIKELY: REMOVE TO FRESH 
AIR. GET MEDICAL ATTENTION IF REQUIRED. INGESTION: DO NOT INDUCE VOMITING. 
GET MEDICAL ATTENTION.
Protect Eye: Y
Protect Skin: Y
Label Name: MDLTIGRAPHICS
Label Street: 1800 W CENTRAL ROAD
Label City: MT.PROSPECT
Label State: IL

Zip Code: 60056-2293 
Country: US

Label
Label
Label Emergency Number: 708-870-5121 (DAY) 398-1900 (NIGHT)

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org.

/\r\ /r\n
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MSDS Number: ROO14122 

Version: 1.15

1. IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE 
COMPANY/UNDERTAKING

Ashland
P.O. Box 2219
Columbus, OH 43216

Regulatory Information Number 
Telephone
Emergency telephone

1-800-325-3751
614-790-3333
1-800-ASHLAND (1-800-274- 
5263)

Product name VM&P NAPHTHA

Product code
Product Use Description

69068
No data

2. HAZARDS IDENTIFICATION

Emergency Overview 

Appearance: liquid., colourless

WARNING! FLAMMABLE LIQUID AND VAPOR. MAY AFFECT THE CENTRAL NERVOUS 
SYSTEM CAUSING DIZZINESS, HEADACHE OR NAUSEA. MAY BE HARMFUL IF INHALED 
OR SWALLOWED. PROLONGED OR REPEATED CONTACT MAY DRY THE SKIN AND 
CAUSE IRRITATION AND BURNS.

Potential TTealth Effects

Exposure routes
Inhalation, Skin absorption. Skin contact. Eye Contact, Ingestion 

Eye contact
May cause mild eye irritation. Symptoms include stinging, tearing, and redness.

Skin contact
May cause mild skin irritation. Prolonged or repeated contact may dry the skin. Symptoms may 

include redness, burning, drying and cracking of skin, and skin bums. Passage of this material into the 
body through the skin is possible, but it is unlikely that this would result in harmful effects during safe 
handling and use.

Ingestion 
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Swallowing small amounts of this material during normal handling is not likely to cause harmful 
effects. Swallowing large amounts may be harmful. This material can get into the lungs during 
swallowing or vomiting. This results in lung inflammation and other lung injury.

Inhalation
Breathing of vapor or mist is possible. Breathing small amounts of this material during normal 

handling is not likely to cause harmful effects. Breathing large amounts may be harmful. Symptoms are 
not expected at air concentrations below the recommended exposure limits, if applicable (see Section 
8.).

Aggravated Medical Condition
Preexisting disorders of the following organs (or organ systems) may be aggravated by exposure 

to this material;. Skin, lung (for example, asthma-like conditions). Individuals with preexisting heart 
disorders maybe more susceptible to arrhythmias (irregular heartbeats) if exposed to high concentrations 
of this material.

Symptoms
Signs and symptoms of exposure to this material through breathing, swallowing, and/or passage 

of the material through the skin may include:, stomach or intestinal upset (nausea, vomiting, diarrhea), 
irritation (nose, throat, airways), central nervous system excitation (giddiness, liveliness, light-headed 
feeling) followed by central nervous system depression (dizziness, drowsiness, weakness, fatigue, 
nausea, headache, unconsciousness) and other central nervous system effects

Target Organs
Exposure to this material (or a component) has been found to cause kidney damage in male rats. 

The mechanism by which this toxicity occurs is specific to the male rat and the kidney effects are not 
expected to occur in humans.

Carcinogenicity
This material is not listed as a carcinogen by the International Agency for Research on Cancer 

(lARC), the National Toxicology Program (NTP), or the Occupational Safety and Health Administration 
(OSHA).

Reproductive hazard
Based on the available information, risk to the ferns from maternal exposure to this material 

cannot be assessed.

3. COMPOSITION/INFORMATION ON INGREDIENTS
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Hazardous Components CAS-No. Concentration
SOLVENT NAPHTHA (PETROLEUM), LIGHT 
.ALIPHATIC

64742-89-8 <=100%

4. FIRST AID MEASURES

Eyes
If symptoms develop, move individual away from exposure and into fresh air. Flush eyes gently 

with water while holding eyelids apart. If symptoms persist or there is any visual difficulty, seek 
medical attention.

Skin
Remove contaminated clothing. Wash exposed area with soap and water. If symptoms persist, 

seek medical attention. Launder clothing before reuse.

Ingestion
Seek medical attention. If individual is drowsy or unconscious, do not give anything by mouth; 

place individual on the left side with the head dowm. Contact a physician, medical facility, or poison 
control center for advice about whether to induce vomiting. If possible, do not leave individual 
unattended.

Inhalation
If symptoms develop, move individual away from exposure and into fresh air. If symptoms 

persist, seek medical attention. If breathing is difficult, administer oxygen. Keep person warm and 
quiet; seek immediate medical attention.

Notes to physician
Hazards: Inhalation of high concentrations of this material, as could occur in enclosed spaces or 

during deliberate abuse, may be associated with cardiac arrhythmias. Sympathomimetic drugs may 
initiate cardiac arrhythmias in persons exposed to this material. This material is an aspiration hazard. 
Potential danger from aspiration must be weighed against possible oral toxicity (See Section 2 - 
Swallowing) when deciding whether to induce vomiting.

Treatment: No information available.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Dry chemical, Carbon dioxide (C02), Foam
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Hazardous combustion products
carbon dioxide and carbon monoxide, Hydrocarbons

Precautions for fire-fighting
Material is volatile and readily gives off vapors which may travel along the ground or be moved 

by ventilation and ignited by pilot lights, flames, sparks, heaters, smoking, electric motors, static 
discharge or other ignition sources at locations near the material handling point. Never use welding or 
cutting torch on or near drum (even empty) because product (even just residue) can ignite 
explosively.Wear full firefighting turn-out gear (full Bunker gear), and respiratory protection (SCBA).

NFPA Flammable and Combustible Liquids Classification
Flammable Liquid Class IB

6. ACCroENTAL RELEASE MEASURES

Personal precautions
For personal protection see section 8. Persons not wearing protective equipment should be 

excluded from area of spill until clean-up has been completed. Eliminate all ignition sources (flares, 
flames including pilot lights, electrical sparks).

Environmental precautions
Prevent run-off to sewers, streams or other bodies of water. If run-off occurs, notify proper 

authorities as required, that a spill has occurred.

Methods for cleaning up
Absorb liquid on vermiculite, floor absorbent or other absorbent material.

7. HANDLING AND STORAGE

Handling
Containers of this material may be hazardous when emptied. Since emptied containers retain 

product residues (vapor, liquid, and/or solid), all hazard precautions given in the data sheet must be 
observed. Avoid prolonged or frequently repeated skin contact with this material. Skin contact can be 
minimized by wearing impervious protective gloves. As with all products of this nature, good personal 
hygiene is essential. Hands and other exposed areas should be washed thoroughly with soap and water 
after contact, especially before eating and/or smoking. Regular laundering of contaminated clothing is 
essential to reduce indirect skin contact with this material. Static ignition hazard can result from 
handling and use. Electrically bond and ground all containers, personnel and equipment before transfer 
or use of material. Special precautions may be necessary to dissipate static electricity for non- 
conductive containers. Use proper bonding and grounding during product transfer as described in
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National Fire Protection Association document NFPA 77. Hydrocarbon solvents are basically non
conductors of electricity and can become electrostatically charged during mixing, filtering or pumping at 
high flow rates. If this charge reaches a sufficiently high level, sparks can form that may ignite the 
vapors of flammable liquids. Warning. Sudden release of hot organic chemical vapors or mists from 
process equipment operating at elevated temperature and pressure, or sudden ingress of air into vacuum 
equipment, may result in ignitions without the presence of obvious ignition sources. Published 
"autoignition" or "ignition" temperature values cannot be treated as safe operating temperatures in 
chemical processes without analysis of the actual process conditions. Any use of this product in 
elevated temperature processes should be thoroughly evaluated to establish and maintain safe operating 
conditions.

Storage
Do not store near extreme heat, open flame, or sources of ignition.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Guidelines

SOLVENT K^PHTHA (PETROLELTVl). LIGHT 
.\LIPHATTC

64742-89-8

OSHAZl time weighted average 500 ppm
ACGIH time weighted average 300 ppm
ACGIH time weighted average 1.370 mg/m3

General advice
These recommendations provide general guidance for handling this product. Personal protective 

equipment should be selected for individual applications and should consider factors which affect 
exposure potential, such as handling practices, chemical concentrations and ventilation. It is ultimately 
the responsibility of the employer to follow regulatory guidelines established by local authorities.

Exposure controls
Provide sufficient mechanical (general and/or local exhaust) ventilation to maintain exposure 

below exposure guidelines (if applicable) or below levels that cause known, suspected or apparent 
adverse effects.

Eye protection
Not required under normal conditions of use. Wear splash-proof safety goggles if material could 

be misted or splashed into eyes.

Skin and body protection
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Wear resistant gloves (consult your safety equipment supplier).
Wear normal work clothing including long pants, long-sleeved shirts and foot covering to prevent direct 
contact of the product with the skin. Launder clothing before reuse. If skin irritation develops, contact 
your facility health and safety professional or your local safety equipment supplier to determine the 
proper personal protective equipment for your use.

Respiratory protection
A NIOSH-approved air-purifying respirator with an appropriate cartridge and/or filter may be 

persmissible under certain circumstancs where airborne concentrations are expected to exceed exposure 
limits (if applicable) or if overexposure has otherwise been determined. Protection provided by air- 
purifying respirators is limited. Use a positive pressure, air-supplied respirator if there is any potential 
for uncontrolled release, exposure levels are not known or any other circumstances where an air- 
purifying respirator may not provide adequate protection.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state 
Form 
Colour 
Odour
Boiling point/boiling range 
pH
Flash point 
Evaporation rate
Lower explosion limit/Upper explosion limit

Vapour pressure 
Vapour density 
Density

Solubility
Partition coefficient: n-octanol/water 
log Pow
Autoignition temperature

liquid 
No data
colourless, clear 
hydrocarbon-like
185.00 “F @ 760.00 mmHg 
No data
10.00 °C Tag closed cup 
3.5 (n-Butyl Acetate)
1.3 %(V) / 8.0 %(V)

12.000 mmHg @ 20 °C 
3.65 (AIR=1)
0.752 g/cm3 @ 60.00 °F /15.56 °C 
6.28 lb/gal@61 °F/16°C 
negligible in water 
No data
no data available 
450 °F/232°C

10. STABILITY AND REACTIVITY

Stability
Stable.
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Conditions to avoid
Heat, flames and sparks.

Incompatible products
Strong oxidizing agents

Hazardous decomposition products
carbon dioxide and carbon monoxide, Hydrocarbons

Hazardous reactions
Product will not undergo hazardous polymerization.

Thermal decomposition
No data

11. TOXICOLOGICAL INFORMATION

Acute oral toxicity : LD 50 Rat; > 8,000 mg/kg

Acute inhalation toxicity ; LC 50 Rat; 3400 ppm, 4 h

Acute dermal toxicity ; LD 50 Rat;
> 4,000 mg/kg

12. ECOLOGICAL INFORMATION

Biodegradability
SOLVENT NAPHTHA (PETROLEUM), LIGHT 
ALIPHAHC

; no data available

Bioaccumulation
SOLVENT NAPHTHA (PETROLEUTVI), LIGHT 
ALIPIL^HC

; no data available

Ecotoxicity effects

Toxicity to fish
SOLVENT NAPHTHA (PETROLELTVI), LIGHT 
ALIPHATIC

; no data available
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Toxicity to daphnia and other aquatic invertebrates.
SOLVENT NAPHTEiA (PETROLELTM), LIGHT :
ALIPHATIC
Toxicity to algae
SOLVENT NAPHTHA (PETROLEUM), LIGHT :
.\LIPH,AnC
Toxicity to bacteria
SOLVENT NAPHTIL4 (PETROLEUM), LIGHT :
ALIPHATIC
Biochemical Oxygen Demand (BOD)
SOLVENT NAPHTHA (PETROLEUM), LIGHT ;
ALIPHATIC
Chemical Oxygen Demand (COD)
SOLVENT NAPHTHA (PETROLEUM), LIGHT :
ALIPHATIC
Additional ecological information
SOLVENT NAPHTHA (PETROLEUM), LIGHT :
ALIPHATIC

Page: 8
Revision Date; 01/13/2010 
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no data available

no data available

no data available

no data available

no data available

no data available

13. DISPOSAL CONSIDERATIONS

Waste disposal methods
Dispose of in accordance with all applicable local, state and federal regulations. Do not discharge 

effluent containing this product into lakes, streams, ponds or estuaries, oceans, or other waters unless in 
accordance with the requirements of a National Pollutant Discharge Elimination System (NPDES) 
permit, and the permitting authority has been notified in writing prior to discharge. Do not discharge 
effluent containing this product to sewer systems without previously notifying the local sewage 
treatment plant authority. For guidance, contact your State Water Board or Regional Office of the EPA. 
For assistance with your waste management needs - including disposal, recycling and waste stream 
reduction, contact Ashland Distribution’s Environmental Services Group at 800-637-7922.

14. TRANSPORT INFORMATION

REGULATION
ID PROPER SHIPPING NAME ♦HAZARD SUBSIDIARY PACKING MARINE
NUMBER CLASS HAZARDS GROUP POLLUTANT 

/LTD. OTY.
U.S. DOT - ROAD
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UN 1268 Petroleum distillates, n.o.s. 3 II

U.S. DOT - RAIL
UN 1268 Petroleum distillates, n.o.s. II

U.S. DOT - INLAND WATERWAYS
UN 1268 Petroleum distillates, n.o.s. II

TRANSPORT CANADA - ROAD
UN 1268 PETROLEUM DISTILLATES,

N.O.S.
3 II

TRANSPORT CANADA - RAIL
UN 1268 PETROLEUM DISTILLATES,

N.O.S.
3 II

TRANSPORT CANADA - INLAND WATERWAYS
UN 1268 PETROLEUM DISTILLATES,

N.O.S.
3 II

INTERNATIONAL MARITIME DANGEROUS GOODS
UN 1268 PETROLEUM DISTILLATES,

N.O.S.
3 II

INTERNATIONAL AIR TRANSPORT ASSOCIATION - CARGO
UN 1268 Petroleum distillates, n.o.s. II

INTERNATIONAL AIR TRANSPORT ASSOCIATION - PASSENGER
UN 1268 Petroleum distillates, n.o.s. II

MEXICAN REGULATION FOR THE LAND TRANSPORT OF HAZARDOUS MATERIALS AND 
WASTES
UN 1268 DESTILADOS DE PETROLEO,

N.E.P.
II

*ORM = ORM-D, CBL = COMBUSTIBLE LIQUID

Dangerous goods descriptions (if indicated above) may not reflect quantity, end-use or region-specific 
exceptions that can be applied. Consult shipping documents for descriptions that are specific to the 
shipment.

15. REGULATORY INFORMATION

Page 9/11



ASHLAND
SAFETY DATA SHEET

VM&P NAPHTHA 
69068

Page: 10
Revision Date: 01/13/2010 

Print Date: 5/14/2010 
MSDS Number: ROO14122 

Version: 1.15

California Prop. 65
WARNING! This product contains a chemical known in the State 
of California to cause cancer.

ETHYL BENZENE 
BENZENE

WARNING! This product contains a chemical known in the State TOLUENE 
of California to cause birth defects or other reproductive harm. BENZENE

SARA Hazard Classification
Fire Hazard
Acute Health Hazard
New Jersey RTK Label Information
SOLVENT NAPHTHA (PETROLEUM), LIGHT ALIPHAHC

Pennsylvania RTK Label Information
SOLVENT NAPHTHA (PETROLELiM), LIGHT ALIPHAHC

Notification status
Australia. Industrial Chemical (Notification and Assessment) 
Act
Canada. Canadian Environmental Protection Act (CEPA). 
Domestic Substances List (DSL). (Can. Gaz. Part II, Vol. 133) 
China. Inventory of Existing Chemical Substances 
US. Toxic Substances Control Act 
EU. EINECS
Korea. Toxic Chemical Control Law (TCCL) List 
Philippines. The Toxic Substances and Hazardous and Nuclear 
Waste Control Act 
Japan. Kashin-Hou Law List
New Zealand. Inventory of Chemicals (NZIoC), as published 
by ERMA New Zealand

Reportable quantity - Product
US. EPA CERCLA Hazardous Substances (40 CFR 302)

64742-89-8

64742-89-8

y (positive listing)

y (positive listing)

y (positive listing) 
y (positive listing) 
y (positive listing) 
y (positive listing) 
y (positive listing)

y (positive listing) 
y (positive listing)

Reportable quantity-Components
XYLENE 1330-20-7

66666 lbs

100 lbs
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HMIS NFPA
Health 1 1
Flammability 3 3
Physical hazards 0
Instability 0
Specific Hazard — —

16. OTHER INFORMATION

The information accumulated herein is believed to be accurate but is not warranted to be whether 
originating with the company or not. Recipients are advised to confirm in advance of need that the 
information is current, applicable, and suitable to their circumstances. This MSDS has been prepared by 
Ashland's Environmental Health and Safety Department (1-800-325-3751).
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Material Safety Data Sheet
Nitric acid

ACC# 94721

MSDS Name: Nitric acid
Catalog Numbers: A202-212, A202-500
Synonyms: Azotic acid; Engraver's acid; Aqua fortis.
Company Identification:

Fisher Scientific 
1 Reagent Lane 
Fair Lawn, NJ 07410 

For information, call: 201-796-7100 
Emergency Number: 201-796-7100 
For CHEMTREC assistance, call: 800-424-9300 
For International CHEMTREC assistance, call: 703-527-3887

^7697-37-2 Nitric acid >90 231-714-2
10102-44-0 Nitrogen dioxide >6 233-272-6
7732-18-5 Water <5 231-791-2

EMERGENCY OVERVIEW
Appearance: yellow to brown-red liquid.
Danger! Causes severe eye and skin burns. Causes severe digestive and respiratory tract 
burns. Strong oxidizer. Contact with other material may cause a fire. May be fatal if inhaled. 
Acute pulmonary edema or chronic obstructive lung disease may occur from inhalation of the 
vapors of nitric acid. Check internal container upon receipt. Bottles should be vented periodically 
to relieve pressure.
Target Organs: Lungs, eyes, skin, mucous membranes.

Potential Health Effects
: Causes severe eye burns. May cause irreversible eye injury.

^ i: Exposure of the skin to the liquid or concentrated vapor produces severe and penetrati. 
burns. Concentrated nitric acid dyes human skin yellow on contact.
Ingestion: Causes gastrointestinal tract burns. May cause perforation of the digestive tract.

http://content.msdsonline.com/dataentrypdfs/94721.htm (1 of 7) [9/17/2009 10:11:20 AM]



Inhalation: Effects may be delayed. Causes chemical burns to the respiratory tract. Inhalation 
may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical 
pneumonitis and pulmonary edema. May cause acute pulmonary edema, asphyxia, chemical 
r ^umonitis, and upper airway obstruction caused by edema. Many human deaths from 
^ nonary edema, induced by the inhalation of high concentrations of nitrogen dioxide have 
been reported. There were at least 90 deaths prior to 1920 and over 60 between 1930 and 1956. 
The incidence of chronic effects from long exposures at low concentrations of N02 is less well 
defined. (Doc of TLV)
Chronic: Exposure to high concentrations of nitric acid vapor may cause pneuomonitis and 
pulmonary edema which may be fatal. Symptoms may or may not be delayed. Continued 
exposure to the vapor & mist of nitric acid may result in a chronic bronchitis, & more severe 
exposure results in a chemical pneumonitis. The vapor & mists of nitric acid may erode the teeth, 
particularly affecting the canines & incisors. Monkeys exposed to nitrogen dioxide at 10 ppm for 
1 month or at 5 ppm for 2 months showed a marked decrease in resistance to infections. 
(Documentation of the TLVs, 7th

Eyes: Get medical aid immediately. Do NOT allow victim to rub eyes or keep eyes closed. 
Extensive irrigation with water is required (at least 30 minutes).
Skin: In case of contact, immediately flush skin with plenty of water for at least 15 minutes 
while removing contaminated clothing and shoes. Get medical aid immediately. Wash clothing 
before reuse.
Ingestion: If swallowed, do NOT induce vomiting. Get medical aid immediately. If victim is fully 
conscious, give a cupful of water. Never give anything by mouth to an unconscious person.
I ilation: POISON material. If inhaled, get medical aid immediately. Remove victim to fres^P 
a., if not breathing, give artificial respiration. If breathing is difficult, give oxygen.
Notes to Physician: Treat symptomatically and supportively.

General Information: As in any fire, wear a self-contained breathing apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Strong 
oxidizer. Contact with other material may cause fire. Use water spray to keep fire-exposed 
containers cool. Vapors may accumulate In confined spaces Contact with metals may evolve 
flammable hydrogen gas. Approach fire from upwind to avoid hazardous vapors and toxic 
decomposition products.
Extinguishing Media: Substance is noncombustible; use agent most appropriate to extinguish 
surrounding fire. Do NOT use straight streams of water. Cool containers with flooding quantities 
of water until well after fire is out.
Flash Point: Not applicable.
Autoignition Temperature: Not applicable.
Explosion Limits, Lower:Not available.
Upper: Not available.
NFPA Rating: (estimated) Health: 4; Flammability: 0; Instability: 1; Special Hazard: OX
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/
.^formation: Use proper personal protective equipment as indicated in Section 8. 

,aaks: Absorb spill using an absorbent, non-combustible material such as earth, sand, or 
dlite. Do not use combustible materials such as sawdust. Provide ventilation. Evacuate 

essary personnel. Approach spill from upwind. Use water spray to cool and disperse va^ .. 
protect personnel.

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Do not get in eyes, on skin, or on clothing. Keep from contact with clothing and other 
combustible materials. Discard contaminated shoes. Do not use with metal spatula or other 
metal items. Do not breathe vapor or mist. Use only with adequate ventilation or respiratory 
protection. Always add the acid to water, never the reverse.
Storage: Do not store near combustible materials. Do not store in direct sunlight. Keep 
container closed when not in use. Store in a cool, dry, well-ventilated area away from 
incompatible substances. Keep away from metals. Store away from alkalies. Bottles should be 
vented periodically in order to overcome pressure buildup. Separate from organic materials. 
Avoid storage on wood floors. Shelves and floor material should be non-combustible and 
acid-resistant. Inspect periodically for damage or evidence of leaks or corrosion. This material 
may darken during storage due to photochemical reactions. Keep this bottle in a cool place and 
remove cap carefully to avoid spurting.

Engineering Controis: Facilities storing or utilizing this material should be equipped with an 
eyewash facility and a safety shower. Use adequate general or local exhaust ventilation to keep 
airborne concentrations below the permissible exposure limits. Use a corrosion-resistant 
ventilation system.
Exposure Limits

Nitric acid 2 ppm TWA; 4 ppm 
STEL

2 ppm TWA; 5 mg/m3 
TWA 25 ppm IDLH

2 ppm TWA; 5 mg/m3 
TWA

Nitrogen dioxide 3 ppm TWA; 5 ppm 
STEL 20 ppm IDLH 5 ppm Ceiling; 9 mg/m3 

Ceiling
Water none listed none listed none listed

OSHA Vacated PELs: Nitric acid; 2 ppm TWA; 5 mg/m3 TWA Nitrogen dioxide: No OSHA 
Vacated PELs are listed for this chemical. Water: No OSHA Vacated PELs are listed for this 
chemical.
Personai Protective Equipment
Eyes: Wear chemical splash goggles and face shield.
S*'=n: Wear appropriate protective gloves to prevent skin exposure.

hing: Wear appropriate protective clothing to prevent skin exposure.
K ^pirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European 
Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or if irritation or other symptoms are experienced.
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Physical State: Liquid 
Appearance: yellow to brown-red 
Odor: suffocating odor - strong odor - acrid odor 
pH: Not available.
Vapor Pressure: 62 mm Hg @ 25 deg C 
Vapor Density: 2.2 (air=l)
Evaporation Rate:Not available.
Viscosity: 0.761 cP 25 deg C 
Boiiing Point: 122 deg C 
Freezing/Meiting Point:-42 deg C 
Decomposition Temperature:Not available. 
Soiubiiity: Freely Soluble.
Specific Gravity/Density:1.5 
Molecuiar Formuia:HN03 and N02 
Moiecular Weight:63.02

Chemical Stability: Stable under normal temperatures and pressures. May decompose whe^^ 
e sed to light. Turns reddish-brown on exposure to light. Darkens on exposure to light. 
Coiiditions to Avoid: Light, excess heat, confined spaces.
Incompatibiiities with Other Materiais: Incompatible with many substances, alcohols, 
aldehydes, combustible materials, cyanides, metal powders, reducing agents, strong bases, 
organic solvents, turpentine, charcoal. Nitric acid reacts with over 150 chemicals. Reacts 
explosively with organic materials and combustible materials..
Hazardous Decomposition Products: Nitrogen oxides.
Hazardous Poiymerization: Has not been reported.

RTECS#:
CAS# 7697-37-2: QU5775000; QU5900000 
CAS# 10102-44-0: QW9800000 
CAS# 7732-18-5: ZCOllOOOO 
LD50/LC50:
CAS# 7697-37-2:

Inhalation, rat: LC50 = 260 mg/m3/30M; 
Inhalation, rat: LC50 = 130 mg/m3/4H; 
Inhalation, rat: LC50 = 67 ppm(N02)/4H;

C /it 10102-44-0:
Inhalation, mouse: LC50 = 1000 ppm/lOM; 
Inhalation, mouse: LC50 = 800 mg/m3/25M;

http://content.msdsonline.com/dataentrypdfs/94721.htm (4 of 7) [9/17/2009 10:11:20 AM]



Inhalation, mouse: LC50 = 900 mg/m3/2H; 
Inhalation, rabbit: LC50 = 315 ppm/15M; 
Inhalation, rabbit: LC50 = 60 mg/m3/15M; 

^Inhalation, rabbit: LC50 = 12 mg/m3/15M; 
inhalation, rat: LC50 = 88 ppm/4H; 
Inhalation, rat: LC50 = 220 mg/m3/lH; 
Inhalation, rat: LC50 = 310 mg/m3/30M; 
Inhalation, rat: LC50 = 790 mg/m3/5M;

CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;

Carcinogenicity:
CAS# 7697-37-2: Not listed by ACGIH, lARC, NTP, or CA Prop 65.
CAS# 10102-44-0: Not listed by ACGIH, lARC, NTP, or CA Prop 65.
CAS# 7732-18-5: Not listed by ACGIH, lARC, NTP, or CA Prop 65.

Epidemiology: No information available.
Teratogenicity: Nitric acid effects on newborn: biochemical and metabolic. Oral-rat TDLo=2345 
mg/kg (female 18D post). Fetotoxicity: Stunted fetus. Oral-rat TDLo=21150 mg/kg (female 
1-21D post).
Reproductive Effects: No information available.
Mutagenici^: No information available.
Neurotoxici^: No information available.
Other Studies:

No information available.

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 
261.3. Additionally, waste generators must consult state and local hazardous waste regulations 
to ensure complete and accurate classification.
RCRA P-Series: CAS# 10102-44-0: waste number P078.
RCRA U-Series: None listed.

1 oi-•ipping Name: NITRIC ACID, RED FUMING NITRIC ACID
azard Class: 8 8

UN Number: UN2032 UN2031
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Packing Group:

US FEDERAL 

TSCA
CAS# 7697-37-2 is listed on the TSCA inventory.
CAS# 10102-44-0 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.

Health & Safety Reporting List
None of the chemicals are on the Health &. Safety Reporting List.

Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.

Section 12b
None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

CERCLA Hazardous Substances and corresponding RQs
CAS# 7697-37-2: 1000 lb final RQ; 454 kg final RQ CAS# 10102-44-0: 10 lb final RQ 

(Releases to the air in amounts less than 1000 pounds per 24 hour 
SARA Section 302 Extremely Hazardous Substances

CAS# 7697-37-2: 1000 lb TPQ CAS# 10102-44-0: 100 lb TPQ 
S^RA Codes

:AS # 7697-37-2: immediate, delayed, fire.
Section 313

This material contains Nitric acid (CAS# 7697-37-2, >90%),which is subject to the reporting 
requirements of Section 313 of SARA Title III and 40 CFR Part 373.
Clean Air Act:

This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Cl03n Wdt0r Act!
CAS# 7697-37-2 is listed as a Hazardous Substance under the CWA. CAS# 10102-44-0 is listed 
as a Hazardous Substance under the CWA.

None of the chemicals in this product are listed as Priority Pollutants under the CWA.
None of the chemicals in this product are listed as Toxic Pollutants under the CWA.

OSHA:
CAS# 7697-37-2 is considered highly hazardous by OSHA. CAS# 10102-44-0 is 

considered highly hazardous by OSHA.
STATE

CAS# 7697-37-2 can be found on the following state right to know lists: California, New 
Jersey, Pennsylvania, Minnesota, Massachusetts.

CAS# 10102-44-0 can be found on the following state right to know lists: California, New 
Jersey, Pennsylvania, Minnesota, Massachusetts.

CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.

California Prop 65

C^ ornia No Significant Risk Level: None of the chemicals in this product are listed.
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European/International Regulations 
European Labeling in Accordance with EC Directives 

ard Symbols:
I C
Phrases:

R 35 Causes severe burns.
R 8 Contact with combustible material may cause fire.

Safety Phrases:
S 23 Do not inhale gas/fumes/vapour/spray.
S 26 In case of contact with eyes, rinse immediately with plenty of 
water and seek medical advice.
S 36 Wear suitable protective clothing.
S 45 In case of accident or if you feel unwell, seek medical advice 
immediately (show the label where possible).

WGK (Water Danger/Protection)
CAS# 7697-37-2: 1 
CAS# 10102-44-0; 1
CAS# 7732-18-5: No information available.

Canada - DSL/NDSL
CAS# 7697-37-2 is listed on Canada's DSL List.
CAS# 10102-44-0 is listed on Canada’s DSL List.
CAS# 7732-18-5 is listed on Canada's DSL List.

Canada - WHMIS
This product has a WHMIS classification of E, C, DIA.

This product has been classified in accordance with the hazard criteria of the Controlled Products 
jiations and the MSDS contains all of the information required by those regulations.
adian Ingredient Disclosure List

CAS# 7697-37-2 is listed on the Canadian Ingredient Disclosure List.
CAS# 10102-44-0 is listed on the Canadian Ingredient Disclosure List.

MSDS Creation Date: 9/15/2008 
Revision #1 Date: 9/15/2008
The information above is beiieved to be accurate and represents the best information currentiy avaiiabie to us. However, we 
make no warranty of merchantabiiity or any other warranty, express or impiied, with respect to such information, and we assume 
no iiabiiity resuiting from its use. Users shouid make their own investigations to determine the suitabiiity of the information for 
their particuiar purposes. In no event shail Fisher be liabie for any ciaims, tosses, or damages of any third party or for iost profits 
or any speciai, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of 
the possibility of such damages.
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MATERIAL SAFETY DATA SHEET

1. Product and Company Identification
Material name 

Version # 
Revision date 
CAS#

Product Codes

Synonym(s)
Manufacturer

Address

Customer Service 
24 Hour Emergency 
Chemtrec

2. Hazards Identification

PHOSPHORIC ACID
01

01-21-2010

Mixture
J.T.Baker: 0251, 0260, 0262, 0263, 0264, 0265, 0268, 0269, 0274, 5372, 5804, 5841, 5854, 6908 
Mallinckrodt; 2788, 2796, 2797, HI06

Ortho-phosphoric acid * White phosphoric acid 
Mallinckrodt Baker, Inc.
222 Red School Lane 
Phillipsburg, NJ 08865 
US

800-582-2537
908-859-2151
800-244-4444

Emergency overview

OSHA regulatory status 
Potential health effects 

Routes of exposure 
Eyes

Skin
inhalation

Ingestion

Target organs 
Signs and symptoms 
Potential environmental effects

DANGER

Corrosive. Causes skin and eye burns. Harmful if inhaled or swallowed. Irritating to respiratory 
system. Prolonged exposure may cause chronic effects.
This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication). 

Inhalation. Ingestion. Skin contact. Eye contact.

Corrosive. Causes eye bums. Risk of serious damage to eyes. Do not get this material in contact 
with eyes.
Corrosive. Causes skin bums. Do not get this material in contact with skin.

Harmful if inhaled. Inhalation of vapors or mists of the product may be irritating to the respiratory 
system. Prolonged inhalation may be harmful. Do not breathe dust/fume/gas/mist/vapors/spray.

Corrosive. Harmful if swallowed. Components of the product may be absorbed into the body by 
ingestion. Ingestion may produce bums to the lips, oral cavity, upper ainway, esophagus and 
possibly the digestive tract. Circulatory collapse. Unconsciousness, possibly death. Do not ingest.

Eyes. RESPIRATORY SYSTEM. Skin.

Upper respiratory tract irritation. Irritation of eyes and mucous membranes.

Components of this product are hazardous to aquatic life. May cause long-term adverse effects in 
the environment.

3. Composition / Information on Ingredients
Components CAS# Percent

PHOSPHORIC ACID 7664-38-2 80-90

Other components below reportable levels 10-20

4. First Aid Measures
First aid procedures 

Eye contact Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing. Get medical attention immediately.

Material name: PHOSPHORIC ACID
MSDS ID: P3973 Version #: 01 Revision date: 01-21-2010
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Skin contact

Inhalation

Ingestion

Notes to physician 
General advice

5. Fire Fighting Measures

Remove and isolate contaminated ciothing and shoes. Immediately flush skin with plenty of water. 
Get medical attention immediately. For minor skin contact, avoid spreading material on unaffected 
skin. Wash clothing separately before reuse.

Move to fresh air. Oxygen or artificial respiration if needed. Do not use mouth-to-mouth metho 
victim inhaled the substance. Induce artificial respiration with the aid of a pocket mask equipped 
with a one-way valve or other proper respiratory medical device. Get medical attention 
immediately.

Do not induce vomiting without advice from poison control center. Do not use mouth-to-mouth 
method if victim ingested the substance. Induce artificial respiration with the aid of a pocket mask 
equipped with a one-way valve or other proper respiratory medical device. IF SWALLOWED: 
Immediately call a POISON CENTER or doctor/physician. Rinse mouth thoroughly. If vomiting 
occurs, keep head low so that stomach content doesn't get into the lungs.

In case of shortness of breath, give oxygen. Keep victim warm.

Immediate medical attention is required. In case of shortness of breath, give oxygen. Keep victim 
warm. Ensure that medical personnel are aware of the material(s) involved, and take precautions 
to protect themselves.

Flammable properties
Extinguishing media 

Suitable extinguishing 
media

Protection of firefighters 
Protective equipment and 
precautions for firefighters

Specific methods

Not flammable, but reacts with most metals to forni flammable hydrogen gas.

Water.

In the event of fire, cool tanks with water spray. Use water spray to cool unopened containers. 
Cool containers exposed to flames with water until well after the fire is out.

In the event of fire, cool tanks with water spray. Use water spray to cool unopened containers.

Hazardous combustion products May include oxides of phosphorus. 

6. Accidental Release Measures
Personal precautions

Environmental precautions 
Methods for containment

Methods for cleaning up

Ensure adequate ventilation. Keep unnecessary personnel away. Local authorities should be 
advised if significant spillages cannot be contained. Keep people away from and upwind of 
spill/leak. Do not touch damaged containers or spilled material unless wearing appropriate 
protective clothing. Wear appropriate protective equipment and clothing during clean-up. Ventilate 
closed spaces before entering them.

Prevent further leakage or spillage if safe to do so. Do not contaminate water.

Stop the flow of material, if this is without risk. Dike the spilled material, where this is possible. 
Prevent entry into waterways, sewer, basements or confined areas.
Should not be released into the environment.

Large Spills: Dike far ahead of spill for later disposal. Use a non-combustible material like 
vermiculite, sand or earth to soak up the product and place into a container for later disposal.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece).

Never return spills in original containers for re-use. Following product recovery, flush area with 
water. Neutralize spill area and washings with soda ash or lime. Clean surface thoroughly to 
remove residual contamination.

J. T. Baker NEUTRASORB® acid neutralizers are recommended for spills of this product.
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7. Handling and Storage
Handling

Storage

Do not breathe dust/fume/gas/mist/vapors/spray. Do not get this material in contact with eyes. Do 
not get this material in contact with skin. Do not get this material on clothing. Do not use in areas 
without adequate ventilation. Avoid proionged exposure. Wash thoroughly after handling. Avoid 
release to the environment. Handle and open container with care. Use caution when combining 
with water; DO NOT add water to acid, ALWAYS add acid to water while stirring to prevent 
release of heat, steam and fumes.

Store in a well-ventilated place. Keep container tightly closed. Keep from freezing. Protect against 
direct sunlight. Keep out of the reach of children. Use care in handiing/storage. Keep away from 
food, drink and animal feedingstuffs.

8. Exposure Controls / Personal Protection
Occupational exposure limits 

ACGIH
Components Type Value

PHOSPHORIC ACID (7664-38-2) STEL 3.0000 mg/m3
TWA 1.0000 mg/m3

U.S. - OSHA
Components Type Value

PHOSPHORIC ACID (7664-38-2) PEL 1.0000 mg/m3
STEL 3.0000 mg/m3
TWA 1.0000 mg/m3

Engineering controls

Personal protective equipment 
Eye / face protection

Skin protection

Respiratory protection

General hygeine 
considerations

Good general ventilation (typicaily 10 air changes per hour) should be used. Ventilation rates 
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation, 
or other engineering controls to maintain airborne levels below recommended exposure limits, if 
exposure limits have not been established, maintain airborne leveis to an acceptable level.

Chemical goggles are recommended. Face-shield. Provide eyewash station and safety shower. 
Do not get in eyes.
Wear appropriate chemical resistant clothing. Chemicai resistant gloves. Do not get this material 
in contact with skin. Do not get this material on clothing.

Do not breathe dust/fume/gas/mist/vapors/spray. Wear positive pressure self-contained breathing 
apparatus (SCBA).

Do not get in eyes. Do not get this material in contact with skin. Do not get this material on 
clothing. When using, do not eat, drink or smoke. Keep away from food and drink. Handle in 
accordance with good industrial hygiene and safety practice.

9. Physical & Chemical Properties
Appearance
Color
Odor

Odor threshold 
Physical state 
Form 
pH

Melting point 
Freezing point 
Boiling point 
Flash point

Clear.
Colorless.

Odorless.

Not available.
Liquid.

Liquid.

1.5 (0.1 N aqueous solution) 
98.6 “F (37.06 °C) estimated 
98.6 °F (37.06 °C) estimated 
390.2 °F (199 °C) estimated 
Not available.
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Evaporation rats Not available.
Flammability Not available.

Flammability limits in air, upper,
% by volume

Not available.

Flammability limits in air, lower,
% by volume

Not available.

Vapor pressure 0.03 hPa estimated

Vapor density 3.4

Specific gravity 1.834 estimated
Relative density Not available.
Solubility (water) Miscible.

Partition coefficient 
(n-octanol/water)

Not available

Auto-ignition temperature Not available.
Decomposition temperature Not available.
Percent volatile 12.5 % estimated
Molecular weight 98 Phosphoric acid
Molecular fomiula H3P04 in H20

10. Chemical Stability & Reactivity Information
Chemical stability Material is stable under normal conditions.

Conditions to avoid Reacts violently with strong alkaline substances. This product may react with reducing agents. Do 
not mix with other chemicals.

incompatible materials Incompatible with bases. This product may react with reducing agents. Ammonia. Caustics. 
Epoxides. Amines. Amides. Alcohols. Phenols. Fluoride. Cyanides. Cresol. Nitromethane. Orga 
peroxides/hydroperoxides. Contact with metals may evolve flammable hydrogen gas.

Hazardous decomposition 
products

Phosphoric acid. May include oxides of phosphorus.

Possibility of hazardous 
reactions

Hazardous polymerization does not occur.

11. Toxicological Information

Toxicological data
Product Test Results
PHOSPHORIC ACID (Mixture) Acute Dermal LD50 Rabbit: 3131 mg/kg estimated
Components Test Results
PHOSPHORIC ACID (7664-38-2) Acute Dermal LD50 Rabbit: 2740 mg/kg

Acute Oral LD50 Rat: 1530 mg/kg

* Estimates for product may be based on additional component data not shown.

Acute effects Causes burns.

Local effects Irritating to respiratory system.

Chronic effects Hazardous by OSHA criteria. Prolonged exposure may cause chronic effects.
Carcinogenicity This product is not considered to be a carcinogen by lARC, ACGIH, NTP, or OSHA.

Skin corrosion/irritation Hazardous by OSHA criteria.
Epidemiology Not available.

Neurological effects Not available.
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12. Ecological Information
Ecotoxicity Components of this product are hazardous to aquatic life. Because of the low pH of this product, it 

would be expected to produce significant ecotoxicity upon exposure to aquatic organisms and 
aquatic systems.

Environmental effects Harmful to aquatic organisms.

Persistence and degradability Not available.

13. Disposal Considerations
Waste codes D002: Waste Corrosive material [pH <=2 or =>12.5, or corrosive to steel]

Disposal instructions Dispose of this material and its container to hazardous or special waste collection point.
Incinerate the material under controlled conditions in an approved incinerator. Do not allow this 
material to drain into sewers/water supplies. Dispose in accordance with all applicable 
regulations.

14. Transport information
DOT

Basic shipping requirements;
UN number UN1805
Proper shipping name Phosphoric acid solution (PHOSPHORIC ACID RQ = 5714 LBS)
Hazard class 8
Packing group
Additional information:

III

Special provisions A7, IBS, N34, T4, TP1
Packaging exceptions 154
Packaging non bulk 203
Packaging bulk 241
ERG number 154

lATA
Basic shipping requirements:
UN number 1805
Proper shipping name Phosphoric acid solution
Hazard class 8
Packing group III

IMDG
Basic shipping requirements: 
UN number 
Proper shipping name 
Hazard class 
Packing group

1805
PHOSPHORIC ACID SOLUTION 
8 
III

CORROSIVE

V
DOT

15. Regulatorv Information

us federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication 
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.
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CERCLA (Superfund) reportable quantity 
PHOSPHORIC ACID; 5000.0000

Superfund Amendments and Reauthorization Act of 1986 (SARA)
Hazard categories

Section 311 hazardous 
chemicai

Immediate Hazard - Yes 
Delayed Hazard - Yes 
Fire Hazard - No 
Pressure Hazard - No 
Reactivity Hazard - No
Yes

Inventory status
Country(s) or region
Australia

Canada
Canada
China
Europe

On inventory (yes/no)*
Yes

Yes

No
Yes
Yes

Inventory name
Australian Inventory of Chemical Substances (AlCS)

Domestic Substances List (DSL)
Non-Domestic Substances List (NDSL)

Inventory of Existing Chemical Substances in China (lECSC)
European Inventory of Existing Commercial Chemical 
Substances (EINECS)

Europe European List of Notified Chemical Substances (ELINCS) No

Japan Inventory of Existing and New Chemical Substances (ENCS) Yes

Korea Existing Chemicals List (ECL) Yes

New Zealand New Zealand Inventory Yes
Philippines Philippine Inventory of Chemicals and Chemical Substances Yes

(PICCS)

United States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory
*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)

State regulations This product does not contain a chemical known to the State of California to cause cancer, birth
defects or other reproductive harm.

US - Pennsylvania RTK - Hazardous Substances; Listed substance
PHOSPHORIC ACID (CAS 7664-38-2) Listed.

Saf-T-Data Health: 3 - Severe
Flammability: 0 - None 
Reactivity: 2 - Moderate 
Contact: 4 - Extreme (Corrosive)
Lab Protective Equip: D - GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER 
GLOVES
Storage Color Code: W - White (Corrosive)

16. Labeling Info
Label Hazard Warning

Label Precautions 

Label First Aid

DANGER

Corrosive. Causes skin and eye burns. Harmful if inhaled or swallowed. Irritating to respiratory 
system. Prolonged exposure may cause chronic effects.

Do not breathe mist or vapor. Do not get in eyes, on skin, or on clothing. Keep container closed. 
Use only with adequate ventilation. Wash thoroughly after handling.

Immediately flush eyes with plenty of water for at least 15 minutes. Immediately flush skin with 
plenty of water. If gas/fume/vapor/dust/mist from the material is inhaled, remove the affected 
person immediately to fresh air. Oxygen or artificial respiration if needed. IF SWALLOWED: 
Immediately call a POISON CENTER or doctor/physician. Do not induce vomiting without advice 
from poison control center. Rinse mouth thoroughly. Do not use mouth-to-mouth method if victi 
ingested the substance. Induce artificial respiration with the aid of a pocket mask equipped with . 
one-way valve or other proper respiratory medical device. Get medical attention immediately.
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17. Other Information
NFPA ratings

Disclaimer

Issue date

Health: 3 
Flammability; 0 
Instability: 0
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a 
guide to the appropriate precautionary handling of the material by a properly trained person using 
this product Individuals receiving the information must exercise their independent judgment in 
determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES 
NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR 
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR 
RELIANCE UPON THIS INFORMATION.
01-21-2010

Material name: PHOSPHORIC ACID
MSDS ID: P3973 Version #: 01 Revision date: 01-21-2010

MSDS US COV
7/7



lililjliliiiillHil

“5

Material Safety Data Sheet
NFPA HMIS Personal Protecth e Equipment

See Section 15.

Section 1. Chemical Product and Company Identification Page Number 1

Common Name/
Trade Name

Potassium ferricyanide

Manufacturer SPECTRUM LABORATORY PRODUCTS INC.
14422 S. SAN PEDRO STREET
GARDENA, CA 90248

Commercial Name(s) Not available.

Synonym Potassium hexacyanoferrate (III)
|l Chemical Name potassium ferricyanide

Chemical Family Not available.

Catalog
Numberfs).

PI 285, PI 286

CAS# 13746-66-2

RTECS U8225000

TSCA TSCA 8(b) inventory;
Potassium ferricyanide

Cl# Not available.

Chemical Formula K3Fe(CN)6

IX CASE OF EMERGENCY 
CHE\rrREC (24hr1800^24-9300

CALL (310) 516-8000

Supplier SPECTRUM LABORATORY PRODUCTS INC.
14422 S. SAN PEDRO STREET
GARDENA, CA 90248

Section 2.Composition and Information on Ingredients
Exposure Units

Name CAS# TW A (mg/m^) STEL (n^m^) CEIL (mg/m^) % by H eight

1) Potassium ferricyanide 13746-66-2 100

Toxicological Data Potassium ferricyanide:
on Ingredients ORAL (LD50): Acute: 2970 mg/k:g [Mouse].

Section 3. Hazards identiHcation
Potential .4cute Health Effects Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous

in case of skin contact (permeator).

Potential Chronic Health CARCINOGENIC EFFECTS; Not available.
Effects ' MUTAGENIC EFFECTS; Mutagenic for bacteria and/or yeast.

TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY. Not available.
Repeated or prolonged exposure is not known to aggravate medical condition.

I Continued on Next Page
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Section 4. First Aid Measures
Eye Contact Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at 

least 15 minutes. Cold water may be used. Get medical attention.

Skin Contact In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove 
contaminated clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes 
before reuse. Get medical attention.

Serious Sldn Contact Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical 
attention.

Inhalation If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention.

Serious Inhalation Not available.

Ingestion Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an 
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if 
symptoms appear.

Serious Ingestion Not available.

Section 5. Fire and Expiosion Data
Flammability of the Product Non-flammable.

Auto-Ignition Temperature Not applicable.

Flash Points Not applicable.

Flammable Limits Not applicable.

Products of Combustion Not available.

Fire Hazards in Presence of 
Various Substances

Not applicable.

Explosion Hazards in Presence Risks of explosion of the product in presence of mechanical impact; Not available, 
of Various Substances Risks of explosion of the product in presence of static discharge; Not available.

Fire Fighting Media 
and Instructions

Not applicable.

Special Remarks on
Fire Hazards

Not available.

Special Remarks on Explosion 
Hazards

Not available.

Section 6. Accidentai Reiease Measures
SmaU SpiU Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by 

spreading water on the contaminated surface and dispose of according to local and regional authority 
requirements.

Large Spill Use a shovel to put the material into a convenient waste disposal container.

I Continued on Next Page
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Section 7. Handling and Storage
Precautions Keep locked up.. Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient 

ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the 
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as acids.

Storage Light sentisitve Store in light-resistant containers. Keep container tightly closed. Keep container in a cool, 
well-ventilated area.

Section 8. Exposure Controls/Personal Protection
Engineering Controls Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below 

recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to 
airborne contaminants below the exposure limit.

Personal Protection Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. 
Gloves.

Personal Protection in Case of Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used 
a Large Spill to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist

BEFORE handling this product.

Exposure Limits Not available.

Section 9. Physicai and Chemicai Properties
Physical state and appearance Solid, (crystalline powder.) Odor Not available.

Taste Not available.
Molecular Weight 329.25 g/mole

Color Red.
pH (1% soln/water) Not available.

Boiling Point Not available.

Melting Point Decomposes.

Critical Temperature Not available.

Specific Gravity 1.85 (Water =1)

%"apor Pressure Not applicable.

Vapor Density Not available.

Volatiliw Not available.

Odor Threshold Not available.

Vi ater/OilDist Coeff. Not available.

lonicity (in M ater) Not available.

Dispersion Properties See solubility in water.

Solubility Soluble in cold water.

Section 10. Stabiiity and Reactivity Data
Stability- The product is stable.

Instability T emperature Not available.

Conditions of Instability Heat, light, incompatible materials.

Incompatibility with various 
substances

Reactive with acids.

Corrosivity Non-corrosive in presence of glass.

Continued on Next Page



1 Potassium ferricyanide Page Number: 4 1
1 Special Remarks on
1 Reacthitj

Incompatible with ammonia, chromium trioxide + heat, sodium nitrite + heat, acids, and acid fumes.
Sensitive to light.
When heated to decompositon or comes in contact with acid or add fumes, it emits toxic fumes of cyanides. It 
emits toMC fumes of cyanides, and oxides of nitrogen when heated to decompositon

Special Remarks on 
Corrosivity

Not available.

Polymerization Will not occur.

Section 11. Toxicoiogical Information
Routes of Entry Inhalation. Ingestion.

Tosicit} to Animals Acute oral toxicity (LD50): 2970 mg/kg [Mouse].

Chronic Effects on Humans MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast.

Other Toxic Effects on 
Humans

Hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Slightly hazardous in case of skin contact (permeator).

Special Remarks on
Toiicitj’ to Animals

Lowest Published Lethal Dose:
LDL[Rat]-route: Oral; Dose: 1600mg/kg

Special Remarks on
Chronic Effects on Humans

May affect genetic material.

Special Remarks on other 
Toxic Effects on Humans

Acute Potential Health Effects:
Skin: May cause skin irritation.
Eyes: May cause eye irritaiton.
Inhalation: May cause respiratory tract irritation with coughing and shortness of breath.
Ingestion: May cause gastrointestinal tract irritation with nausea, vomiting, diarrhea, and possible abdominal 
cramping.
Chronic Potential Health:
Inhalation: Prolonged or repeated inhalation may affect blood and urinary system.
The toxicological properties of this substance have not been fully investigated.

Section 12. Ecological Information
Ecotoxicity Not available.

BODS and COD Not available.

Products of Biodegradation Possibly hazardous short term degradation products are not likely. However, long term degradation products may 
arise.

Toxicity of the Products 
of Biodegradation

The product itself and its products of degradation are not toxic.

Special Remarks on the 
Products of Biodegradation

Not available.

1 Section 13. Disposal Cons/deraf/ons
^Waste Disposal Waste must be disposed of in accordance with federal, state and local environmental 

control regulations.

1 Continued on Next Page
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Section 14. Transport Information
DOT Classification CLASS 9: Miscellaneous hazardous material.

Identification : Environmentally hazardous substances, solid, N.O.S.(Potassium Ferricyanide) UNNA: 3077 PG: III

Special Provisions for
T ransport

Marine Pollutant

DOT (Pictograms) ❖

Section 15. Other Regulatory Information and Pictograms

Federal and State 
Regulations

TSCA 8(b) inventory: Potassium ferricyanide

^ aiiTomia 
Proposition 65 
Warnings

Other Regulations EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications wrons (Canada) Not controlled under WHMIS (Canada).

DSCL (EEC) R36/38- Irritating to eyes and skin. S2- Keep out of the reach of chiidren.
S46- If swallowed, seek medical advice 
immediately and show this container or label.

HMIS (U.S.A.)

Ra«^ I
National Fire Protection 
Association (U.S.A.)

Personal Protection

Health

Flammability

Specific hazard

WHMIS (Canada) 
(Pictograms)

DSCL (Europe) 
(Pictograms)

TDG (Canada) 
(Pictograms)

ADR (Europe) 
(Pictograms)

Protective Equipment

Continued on Next Page
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m
Gloves.

Lab coat.

Dust respirator. Be sure to use an 
approved/certified respirator or 
equivalent.

Splash goggles.

Section 16. Other infonnation
MSDS Code P4290

References Not available.
Other Special 
Considerations

Not available.

Validated by Sonia Ow’en on 8/11/2006. Verified by Sonia Owen.

Printed 9/13/2006.

CALL (310) 516-8000

Notice to Reader

ferial Safety Data Sheet (MSDS) tgfpUes only to the material as packaged. If this product is 
lazards not mentioned in this MSDS It shall be the user's responsibility to develop proper 
Vhile this MSDS is based on technical data Judged to be reliable. Spectrum Quality Products, 
tined herein

AU chemicals nuQ.' pose unknown hazards and should be used with caution. This Mai 
combined with other materials, deteriorates, or becon^s contandnated, it may pose h 
methods of handling and personal protection based on the actual conditions of use A 
Inc. assumes no responsibility for the cong>leteness or accuracy of the information cont*
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9«cllan 1 • Product and Company Information

PraduM Mania 
Praduol Numlnr irand

CampMiy 
•lioel Addrwa 
City, WWa, ap, Country 
Toohmcol Phono:Pm;

propMiuldihydi, raspanl outdo, 97%S3B1Z4
Slgma-Aldilch

Slgma-Mdilcn
aOSOSpiuciHnol
SAINT LOUIS. MO S3103 US
t0a-3S5'SS3S SmorBonov Phonoi
goo-sas-nss

314 770-011118

Sooilon 2 > Composlllon/lnformillon on Ingrsdlant

PROPIONALDEHYOE

Pamuili
Synonymo

CAS I
183-380 Yo«

c&oa
804-S83-0

C3HSO
AMohyUo pioMonlquo (Ptoncli). MiUiyliinlHlUiltvdt, NCl'COIOai, PiopiHlaliyda, Pioponiii. 
PraphHilii oldohydo, Piopyl nldihydt, Piopylls alclihyda

Sootlon 3 • Haurdi idsnlKloallon

Cmorsonov OvoivIdw
PliimmaWo (USA) Hlolily BammaWa (EU). Cofioowt. 
CiuHi bum. Harmlul II nvallowiKl.
Slinsh. Toigol argiin|<)i Uvoi.
HMISnallng 
HtMlli: 3* Flwnmiiblllly. 3

NPPA noHn
Hooidt; 3 Piammabimy'. 3

‘addlUonol chionlc hmaidi piiiiml.

noaeiiviiy: a

Ftiocllvlly; 8

Section 4 • First Aid Measures

Oral Expooura
It iwallowod, wuli out mouih wMi waior provIdM poison is consdous. Coll a physldon immsdlatsly.

InluMallon Espoouro
II mnalid. mnova to liosli Ur. d nol bioaUtliiB givo iitllldal toopirayon. Il biHlhnig is dilllGUII. gnio ouygon.

Dorntol Bitpofuro
In COSO ol sMn coniod. Hush wlin copious amounts ol wsioi lot ai load t s minulss. Romovs contsmlnalod dolliing snd snoas. Can a pliysiclan.

Kyd Kipoauit
In ooso ol conlaci wiin oyts, Hush wlih copious smoimis ol wolsr loi al Isaoi is mlnulos. Assuio adaqusis Hushing by isparallng lha 
oysllda v4lli linens. CsS a physldan.

Section B • Fire Fighting Measures

Plammablo Hazardai Yea 
eaploMon Hosardi
Vapor may liaval conildaiabla disianco to sourcs ol ignnlon and flash back.
Conlalnar asplailon may occur undar Ilia odndlHons.
Fdnna asploalyt mlKluras In air.

Plaah Point: -16 T
IsplotionUmllt; Lowor:8.6%

AulaienRIonTompi 807’C

•87'C 
Upparil7% 

FlommabUlly:

UrtlneidaMnBModlo
SulliMa
for small gndplanl) tiraa, usa madia sudi ai ‘alcohd' loam, diy chamicd, or carbon diosldt. For laiga llros. apply walar Itom aa 
tar aa poitlbla. Uta vaiy larga duantlllss (lloodinol ol watar oppllad aa a mist or spray; solid ilrsams al waiat may bo inalltclivo. 
Cool all afladad donialnara wlin flooding quamwai ol watar.

Plnllgming
Pralaotlva Iquipmant
Waar aall-oenlalnad braallilne apparatus snd prolodlva dolhlng to prsvsnl conlad with skin and ayas.SpaollloHaiard(a)
Emita loslo lumai undar Art condlllans.

Sdotlon 9 ■ AocldsntsI Rsleess Msssures

Proetduro to ba Pdlowad in Caaa of Laak or Spill 
EvodUila araa. Shut oil all adurcoi ol IgnUlon.

Praeadun(a) ol Poraonol Pro
Waar laH-comalnad btaalhlng apparalua, nflibot boola, and haavy rubber grovas.

Momoda lor Clotning Up
Covar wllh dry lima or toda ash, pick up, koap In a doiad conlomar, and hold lor wosia disposal. Vaniilalt aiaa and wash spill sita 
alltf molailal pickup la ecmpiatf.

Ssotlon 7 > Handling and Storage

HondUng
UMf IxiMiuro
Do not biaslha vapor. Avdd contact with ayas. skin, and dothlng. Opon cattlully.

Slgma-Aidiloh • 338184
Paga 8

SlgmO'Aldtich Coiporatton
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ttwam
•ullMiM

K««p ilghlly eioitd. KNfi awiy inim hut, iiutiu, wkI «|Mn H«ni». Sior* undar ntitogan. Siora at 2-8‘C

tp«M nmiuiiotnsnia 
“ ““ kip prtiauit. Opan caiatully.

SisUon I ■ Expotur* Conlroli IPPE

nacanoaip
Stlalv ilwwir and aya bath. Uu nonipaiMng logla. Machaiacal aahausl. Uu «niy m a ehamtaal fwnt twod.

Pataonal Pretaellva EqHlpmanl Paaplialary
Uu taaphatwi and campmtnii tniad and appra* ad imdat appiiipilnia govatnmanl atandaida auch ai NiOSH (US) oi CEN 
(EU|.Whara dah aMuamanl ahnwa ainpurllying ruptralnra ara appropdaia uu a lull-lau naplialu ndh mulllpurpma 
aomlglnnPan (Ull ar typa ABEK (EN iaaa?) rnpiraiof onhriaaaa na a backup to angmaailng contreta. II lha laapltalpr it lha ania 
maana ol pialMHan, uu a maea auppliad air laapiialoi.Hand

Campallbla chainleal-raaltlani glovH.
Eya
Ohamloal aaialy goggiu.Olhar
Faeaihiald ll<)iKih mMmum).

Qanaral Hygla Wachaanlamtr d aleihins balora lauia. Olacaid oonlamlnalad ahnaa. Waali lliwoughly altar handang.

Saotlon B > PhyaieaVChtmlcal Proparllaa
Appaarann

MohicularWtlBhli

pH

snap RangoMPIMPnango
PraaangPoIrrt
Vapor Pmaaura
Vapor Dtnany
BatairaMd Vapor Cone.SOnMnaNy
Bulk OanailyOdorTIuuhold
Voiadla%
VQC Centant WalarCanlant 
SolvanI Oonltnt 
Eaaponrtlon Rale Vlacoalty 
BurlaeuTonalon 
PamilonCoanMant 
DwompaaldonTonip. 
Pluh Point *F 
nun Point *C
Eiploaton Umlla

Slgma-Atdrlch ■ 538124 
Pago 3

Color
Cotoitni

Fonn
Cl wr liquid

Odor
Stanch.

58.08 AMU 
MIA

47 • 40 *C 
-81 *C N/A
258niinHg 20-C

VS
0.708 g/emS N/A
0.008 ppmN/A
N/A
N/A
N/A
N/A
0.47 Pu 10 *C
23.4 mWm 20 <CUj|Kaw;0.S0

•16'F 
•27‘C

Lowao 2.8% ^8% 23 31 *C
% 28'C

Mathod: ctoiad cup 
Mathodi dotadoup

Slgpia-Aldrloti Corporation

Flaininablllly
nTamp

Ralractlvolndoa 
Solubility

Selubinty In vyoter: Compitta 
N/A>nolavollobla

Uppar 17% 16.111,21 %N/A 
207-C 
1.362

Saciion 10 - SiPblliiy snd Raacllvlty

Stabllliy
Stuio
Naimaty dablo', lw»wmr, on long laim tiorage. maMilnls comalnlng tlmntr luncttonai gioupa lomi paiorldu ol unRnown stabllily. 
Matorlala 10 Avoid
Omdlilno ngania, Slrong basu, Shong raduemg aganit.

Haurdoiw Daeompoalilon Produela 
Haurdoua Deaompaaltlon Produata 
Carbon monoiilda, Carbon dioxidt.

Haurdoua Potymortnllon 
Haurdoua Polymarlullon
May occur.
Haurdoua Polyaaerinilon Roaotlona PolyniaililnglnlOalart.

Seelion 11 •Toxleologlcal information
nouloolBapoaura 

Skin Oontpoi 
Cautn burnt.
Skin Abaarpllon
May bo hannlul II abtorbad th/ougn lha okm.EyaCanlael

Ctuiu burnt.Inhaltlion
May ba homllul II Inbalad. Malarial It axuonuil IngotUon
Htimlullltwanawtd.

torgal Organ(a) or 8ytlam(t)Uvtr.

ucUva 10 lha llttua ol lha mucoua mambianu and uppar ratpiroloiy Uacl.

bianu and uppar rupiiatoiv Ima. cyu, and iMn. inliaMlanmoy wtull
SIgnoand Symptoma ol lapaoura 
Malarial It aaUamaly datiructlva to ilatua ol lha mucot 
In tpaim, OdlarnnaMon and adaraa ol lha larvnxand bronchi, chamicti pnaumonklt, and pulmonary adama. Symptomi at axpuuia 
may mduda bumlno aanuUon, coughing, whuzlng. laiyngUlt, thortnaia ol braath. hndacha. nautaa, and vomlllng. Bapotura can 
uuar. Nautaa diEdntn. and hudacha.

RTECSNumbtr: UED3SOOOO

ToxlMly Cola
Oral •Rat; BOO- 1,e00mg/kg(LD50)
Ond • Moutt: 100 • 1.100 mgriig(LO80)
InlMiallon.Riil: 28,000ppm(LCSO) 
sum ■ Rabbit: 5 ML/KQ|LD50)
Skin-aumu pig: io-somukoildso)

Slgma-Aldrieh-538124 
Pago 4

Slgma-Aldrieli Corporation



Oral-Rat: t<ftOn)g«l<o(LOSO|
inKopwUonMl - nal; eoo MQ/KQ (LDSO)

Rwnailts: B«havlariil:QBn*rBl antalhnlic.
Bfhovloiil;Muicl* wuknni.

SubCutan*out-R«l: B20 MQ/KQ (LOSO)
RimaikK Baliaviattl:Qininil innUiwe.
BiihDviotakC«nviililan> or ollact on Mwur* Unoohold.

IMUIollon-Moun: 21.600 ttigkoaiLCSa)
Inimpotllontol - Moun; 200 MQ/KQ (L030)

Rornwhi.' e«/iavlaral.‘0(niral aneiMe.
Bohavlaral:Sofnnalafli:t (gatwrti dapmuO activity).
Lunga, ’ntonw. or RaapmUontnoaptialory dtpranion.

Subculanwui • Mouao; 680 MQ/KQ (LD80)
Ramatkai BahaviaraliQannai onminadc,
BahovtoioltConvulalona or atlaot on aolzuro thteahold.

Skin • Rabbit: 2460 mgOtg (LOS01
Romaiki! e«vmvloial;Somnoitnea (gamtai dapiaawd actwitv). 
Bohavtotal:Convvl«ona or altect on toiuira Ibioabold.
Lungi, Thorax, or RaapIroPoniDvipnoa.

Skin - Ouineo pig; 10 ML/KG (LOSO)
namaika! Skin and AppandagaaiSkln; Atlar syaltmic axpoaura: DaimaNlls, olhar 

Oial • Mammal; 1400 mg/kg (LOSO)
Inhplollan-Mammal; 2l,OOOmgmt3(LCsO)

IrrliallonOala
Skm-Quinaaplg;

Ramaiki; Savart iiriiailon allact
Eyaa ■ Rabbit:

RamoiKa; Sovara iriilallon allact
Skin .Rabbit: SOOmg

Ramoika; Oponinkation tail
Eyaa • Rabbll; 4t mg

Ramaika; Sovara inliallon allact
Eyoa-Rabbit: 20 mg 24H

Rantaiki; ModaiolalidlaUonelloot

Chrome Expoaura ■ Mulagan
awsM am amat
Rat aOUMOlA llvar
Hamalar tOMMOL/L lung
Mammal lOOMMOUL lymphooyia

filul^llan Inl
Unachadulad DNA lynlhaiui 
Mulailon in mammallon lomollo colls. 
DNA dttmaga

Saotlon 12 • EcaloglsBl Infarmitlon

No (fciia avallabla.

Phyaieal Proporllaa AllaoUng Eeolealelly 
OODt aaOallerSOayat

Aeulo EeolexleiiyTOBta 
Tool Typo 
LC60 Rah Ipeelat
Lapomiamoerochliua (Bluaglii)
Tlmoi Valuoi
81.0 h 120 mgs

atgma.Aldrlch. 138124 
Pago 8

That Typo 
LCSO Rah Spocioa 
olhar Pah
Time; Valuo:
86.0 h loomgilTbsITVpo
LCSO Rah 
Spaoioa
Plmaphalaa promalaa (Falhoad minnow) 
TImo! Valuo:
96.0 h l4mgP

Sacllon 13 - Dliposal Considerations

Approprtala Malhod of DIapoaal of Subalanco or Praparallon
Contact a Ocanaad prolaaalonal waala dlapoaal aaniica to dlcpoH at thia maladal.
Bum in a ehamical incmamtor aquipptd wllh an alteibumar and actuhber but axait aatra cam in igmilng aa iNa matarlal la highly OammaUt.
Obiaivf an ladaial, alala, and local anvfronmanlal ragulallona.

Section 14 • Trenepoii Inlormstlon

DOT
Proper Shipping Nomo: Propioiwldaiivda 
UN«; 1278 
Claaa; 3
Packing Qroup; Packing Qioup It 
Hatard Label; Rommabla kquid 
PIH: Not PIN

lATA
Proper Shipping Namot Pioploniildehydo 
lATA UN Number: I27S 
Haaard Claasi 3 
Peeking Qroup; II

Section IS - Reguleiory Inlonnetton

BU Olracllvoa Cla
Symbol el Danger; P XI 
Indlosllon ol Danger 
Nglily RommaUa. IriUanl.
Rlokllalomonia Ri it 36/37/38
Htghly nammobla. Mioling to eyaa, raapiralory ayalam and akin.
Salaly Stalemenla S; 2 16 22
Kaip conlalner In a wan.venlUaiod pleca. Katp oway lioin aourcaa ol Ignliion • no amoklng. Do not amply Inio drama.

U8 ClotaWloallon ond Labol Taal 
IndlosUon ol OinQor
Flammebte (USA) HlQhly Flammabla (EU). Coiroaiva.
Rlak Slotamania
Couaat burnt. Hanniul II twallowed.
Salaly Slalomonlt
Keep contolnor in o wail ventMeled placa. Katp away horn aourcea at Ipnillon - no amoklng. Do not omply mio ditma
US Stalomonia
Blanch. Tergal aigan(a|; Liver.

United Slelot Regiilolory Inlormollon 
BARAUtted: Yn 
DomlnImtK t %
Sigma-Aldricti ■ S38134
Pago a

Slgma'Aldrleh Corporation
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NMWt TMtpm|Mttluiti|*«tq«AnAiMlgn313i*pQi«ngi«qulr«n«nll.

ncAinvmiMylwm Vn

ennita Ptogiililery IntaraiRtlQn 
VUMMIII ^RR^tlurtlvrt
1M« piMkM hu M«n «liMIII«d In MMitfiine* wUh ih* hnwtl citarM d ih* CPI^, (nd ihi MSos oaniMw «li ihi ii HWllryihRCPW,

NMUNo

ImOan 11 • Olhar InlormaDon
OlfolMlintr
Fw MD UH wily. Nai Isr dniQ. hoMdhaM or ollior uui.

Wirraniy
TH* iti«y« IntaimillQn la btlltvtd to lia carriu bul doat noi purpod h In al Inmuilya and ihall Pa uaad only aa n pUda. Tha 
Matmadon in Ihia daaHmam la Paaad on ina ptaaam alala ol aur hnowladga and la appIleaMa lo tha prodM vtllh ragaid lo appiaprtalo 
aalaiy praoaHllana. Il doaa nal lapraunl any guaranlaa ol lha proparllaa ol lha prodMOI. Moma’Aidiloh Inn., ahall not Pa hold ilopla lor 
any damata raamiinp liom handling or Itom aomael wlih lha abova produol. laa ravaiaa aWa ol Invoica or poaPlng alip lor addiilonai 
lamia and aondlllona ol aala. Copydpla WOe tlgma-Mdrlch Co. Uoanaa pranlad lo maka unHmllad papar ooplaa Inr imarnnl uaa only.

Slgma-Alddch-S3«l24 
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ntvWgn Chit 01/140010 
Print Ottt04/KnOIO

pHbbiiot Aiib liidMI^ANV II«nt1ficAtIc»n
Ptoduotiwmo

PwdudNumbw
Brtnd

Oompiny

Ttitphont
Fax
Emtfgon^Phoiw#

: Pyridlna

: 270407 
I asmt-Aldflsh

: agira-Aldrioh 
30SQ Seruoa Strni 
BAINT LOUIS MO 03103 
USA

; +1000326(1032 
: +1000S36B052 
: (314)7704668

2. HAZARDS IDBNtiFIOATION 
EmwotnoyOvorvlow 

OSHAHtnrdo
niminibit liquid, Harmiul by IngotUon., Htrmiul by tkln ibiotpilon., Initwii, Otrolnootn 
Ttrgdt Orotm
KIdnoy, LIvtr, Bono morrow, Norvoo.
QHB Labol alamanti, Ineludlnfl praeaullenaiy alitamanla 
Plologram

Slgnolword

Hazard alattmant(s)H226
H302 + H312 H310 
H310 
H332 
H402

Pracaullonaiy iialamant(i) P210 
P2S0
PS06 + P361 +P333

HIMSCIaaallloaUan 
HaalUi Itazord: ChronloHaalthHaiard! 
Flammabliny:
Phyaloal hazarda;

NFPARaUng 
Haallh hazard:Ptra:
Rtaallvlly Hazard: 

Polanllal Haallh snaola

Dangar

Highly flammabla liquid and vapour. 
Hanniul If awatowad or In oonlaol wHh tMn. OauaaarnlldaklnimMlan.
Cauaaa ttrloua aya damaga.
Harmiul If Inhalad.
Harmiul lo aquaUo Ilia.

Kaap away from haavaparka/opan tiamat/hoi aurlaoaa. • No amoklrg.
Waar protaollva glevai/aya protaotlon/taaa protaollon.
IP IN EYES: HInaa caulloutly wllh watar lor tavaral mlnulaa. Ramova oonlaol lantaa, H 
prattnl and aaty lo do. Comimia rlnalng.

8igiiM.AkiHoi)>zro4or
DwimyoaoHtiiaroooaao PwcmMOiawPooiora+r

Inhalation
•kin
Eyaa
Ingaallon

May ba harmiul If Inhalad. Cauaaa raaplralory iraot Iriliailan. 
Hanniul V abaorbad through akin. Cauaaa akin Irritation. 
Cauaaa aya Irrltallon.
Harmiul II awaliowod.

3. COMPOSITIONdNPORMATION ON INQREDIERIS 
Formula ; CsHgN
MolaoularWalght : 78.lg/mol

ICA8*N0. lEC’No. 1 inTin!8?fi1. 1falir.VT.Tiriion I

nma l2Q3-e0fl-Q n6l3-002-00-7

4.^8TAIDM8AIUt^ltC 
Qtniml flcMpt
Mova oul of dangarout ama.Contull a phytlolan. Show thia tafaiy daia thtai to iha doctor In allandanea.
H Inhalad
tf braalhad In, mova parion Mo Iraah tk. if not braathing glva artlflolal raaplratlon Conault a phyaldan. 
moaaa of akin oonlaol
Waah oil with toap and planiy of watar. Conault a phytlolan.
In Diit of oyt oonlioi
ninii Ihomughly wllh planiy ol walar lor at loaat 16 mlnulaa and oonauli a phyalclan.
Hawallowad
Do NOT Induoa vomHIng. Navargiva anything by mouth to an unconaclout paraon, Rlnaa mouth wllh walar. Conault a phytlolan.

i;yai.roHTifiawiAioiBs-----------------------------------------------------------
SidlaUa atclingulahing madia
Per tmall (Inolpianl) firaa, uta madia tueh at 'aloohor loam, dry ohamktal, or carbon dloxldo. For larga liras, apply water 
Iroin at far aa poam. Uta vary Iwga quanllllaa (koodlng) of walar appllad as a mitt or spray: solid tiraamt ol watar 
may ba Inalltollva. Coot an allaoiad oomalntrs wHh lloodirig quentliiaa ol waiar.
Sptolal protaollva aqulpnMnt lor llia>llghtart
Waar aall oomalnad braathing apparatus (or lira llghilne II nacestary.
FurlharInlortnallen
Uta wttw spray to cool unopanad oontalnart.

a. Accidental release measures 
Psraonal praoauUona
Usa paraonal protaollva equipmant. Avoid braathing vapors, mlal or gas. Enaura adaquala vantilallon. Ramova all 
touroat ol ignition. Evtouala paraonnsl to tala araat. Bawara ol vapours loeumuitiing to form axptoalva 
oonoantiailana. Vapours can aoeumulata In low araai,
Envlronmantal praoauUona
Pravanl lurthar leakaga or splllaga If aala to do to. Do not let produol antar drains.
Mathedt and malarlala lor oonlalnmant and olaaning up
Contain tpllitga. and than ooHact wHh nor+eombusllbla abaorbant malarial, (t.g. sand, aarth, dlatomacaoua earth, 
vtrmleulllt) and plaoa In oonialnar for disposal according to local / national ragulatlons (aaa taction 13).

7. HANDLINQ AND STbRAlilE 
PraoauUona lor sale handling
Avoid oonlaol wllh akin and ayaa. Avoid Inhatallon ot vapour or mlit.
Kaap away Irom touroat ol Ignition - No smoking. Take mtuuraa to prevent the build up of alaoiroatallo charge.

faeal ot 7 aioina.Wil
DoSvwyC*Icli. 170407
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Gon0IUoni fof ivft ctoniQtKmp oenWiMr tl^Uir olMtd tn a dry wid wall'Vamilattd plaea. Contalnan which art optnad muit bt ctrtiully rataalad 
and kapl upright to prwanl laakaga. Stora In cool plaoa.
Kandia and it«« undar Inart gaa.

Compananta with workplaea oentrol panmatara

Compenania OAS*No. Value Control
paramtlara

Update Batia

Pyridint TWA ippm flOO^-01-01 USA. ACQIII Thrtahold Limit Valuta ITLVl
Ramarha Livar C hidnay daraaga Shin Irritation Con 

humane: The aganl la carotnoganle In axp 
admlnlatmtlon, at ahala), of hMologlo lypr worker axpotura. Available apIdaiAolaolc 
axpoaed humane. Avallablt avidanoe do« 
humane axoapt undar unoommon or unllh

Irmad animal oar« 
wrlmantal animala i(t),orbymaohan 
laludlaadonoteoi 
lanolauegatllhat 
alyroutatorlavali

nogtn wllh unknown raitvanoa to 
at a ralativaty high dote, by rauia(t) ol 
lem(a) that may nol be ralavant to 
fillrm an Inoraatad rlah ol oancar In 
lha aganl la IWitly to oauta oanoar In

1 of axpotura.

TWA ifmg/mS 1907-O8-O4
(OSHAJ'TablaM LlfnlltlorAIr 
Conlamlnanla

The value hi mg/m3 la approximala.

Paraonal protaellva aquipmant 
Raaplralary prelaotlon
Whaiw titk ataattmani ahowa alt^purlfylng ratpiratort art appropriala uta a imhlaca raapiralor with muHI-purpoaa 
oomblnailon (U8) or lypa ABEK (EN laiST) latplralor oartrldgN aa a haohup lo angjntatlrtg eonirala. II lha 
raapiralor la lha tola maana ol pralaoilon, uaa a luH-faoa auppllad air raapiralor. Uat rttpIrMora and oomponania 
Ittlad and approved undar appropriala gcvwnmtm tiandarda auoh at NKMH (U8) or CEN (EU).
Hand pralaoilon Hamnawllhglovaa.

Eyt pralaoilon
Faoa ahitid and aafaty glaHta
Shin and body pralaoilon
Chodta body prolaotlon aooordlns to lha amounl and oonotnirallon of lha dangarout aubalanoa al lha worh plaoa. 
Hyglanamaaturaa
Handla m aeoordanoa wllh good Induilrlal hyglana and aalaly praollot. Waah hancti balora braakt and at lha and ol worKday.

9. PHYSICAL AIJD CHEMICAL PROPERTIES 
Appaaianoa

Form liquid
Colour colourlaaa
Odour unplauanl

Salalydata
pH

Maltlr« point 
' BolUngpomi

8.8anS.aSgriaigfi*C(77'F) 
.<« *0 (-44 *P). III. 
116*C(a30'F)-lll.

otUHiiardaooao PimhawCMwPCOi47447

Flath point 
Ignillontamparalura 
Lowaranplotlotillmli 
Uppar anploalon limit 
Vapour praaaura

DanaHy
Walartolublllty
Pamtlonooallloiant:
n-ooitnolAiraltr

17.0*0 (92.6 T)-olotod cup 
462 *C (900 *F)
1.8%(V)

12.4 %(V)
13.3 hPa (10.0 mmHg al 132 *C (65.8 *F) 
26.7 hPa (20.0 mmHg at 252 -C (77.0 *F)
0.a78gAjm3al25«(77*F)
tolubla

log Pow! 0.65

id.8tABnJTVAMBBBAiyflV)tV--------------------------------------------------------------------------
Chamloal tUbHHy
Stabla under raoommtndtd atoraga condHlona.
Poaalblllty of liazardoua rtaollona 
Vapoura may form aaploalva mixtuia wllh air,
Oondinoneio avoid Haal,llamaaandaptrka.

Matartala to avoid
Strong exidtaiing agania, Strong toldi
HwiitItMf dtootnpotlUon praduottHtzardout daoompoalllon profit lormad undar Ilia oondlllont. - Carbon oxktaa. nitrogen oxidtt (NOx)

<i.t0X»0liWli>AUt#6BMATl6H-------------- --------------------------------------------------------
Aoutatoxloliy
IDOO Oral-rat’891.Omg/kg
Ramarkt: Sanaa Organa and Spaolal Sanaaa (Noaa, Eya, Ear, and Tatte):Eya:Plotit. BehavloraltSoninolanea (ganaral 
dapraatad aollvHy). BahavloraliComa.
1.000 Inhalation - rat ■ 1 h • 28,800 mgAnS
Ramarha; Santa Organa and Spaolal Sanaaa (Nott, Eya, Ear, and Taala):Eya:Laariniatlon. BahavtoraliSomnolanoa 
(ganaral dapraatad aodvlly). Lungt, Thorax, or HatplratlonrOyapnaa.
LD80 Dermal - rabbit • 1,121 mglkg
Ramarha: BahavloralAtaxIa. OaalralntatlinaitChangat m tlniciura or lunation ol aallvaty glandt. UvartOihar changaa.
Shbieorraalen/liTlIatlon
Shin • rabbit • Mid thli IrrIMIon • 24 h
Barloua aya damaga/aya Irrilallon
Eyaa > rabbh - RIah ol aarloua damage to ayaa. • 24 h
Raapiratory or akin aanaSIztlton nodmaavailabla

Qarm otil mutaganlolty 
no data available
Carelnoganlolty 
lARC:

lARO;
NTP:

No oomponanl ol thia produol prttam ■ 
pottitalt or oonllrmad human oarotnoga

than or equal to 0.1% It Idtnllllad aa probable.
ri oarolnogan by lARC.

3. Qroup 3: Not olataKitblt oa to lie oarolnoganlclly to humane (Pyrldlna)
No oomponanl ol Ihit product praaent al levela graalar than or equal to 0.1% la idenllllad aa a known or 
anilolpaiad oarolnogan by NTP.

aierM.Aidiwi-a7iMor 
IMKwyOtUyi Piga9 M 7

OSHA; No oomponanl ol Ihia produol praaent al levela greater than or equal lo 0.1% It IdenUlltd at a
llMW.AIdrMi-
OoWityOUin370407

Ity0ail3l11374l000t0 PuKihntORt«l>COl07447
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oarolnogan or pototMtnl oaiolnogon by OSHA.
Rtpro^olW* loxiotty 
no dM* tvolliblt
SptoHl’o lorgat organ loxleKy ■ aingla axpotura <CIHB) 
rwdalaavallabla

Spaetflo largot organ loxiolty • rapatlad axpoaura (OH8) 
no data avallabta
Aaplrallon haxard 
no data available
Potanllal haalth atlaota

Inhalation May ba harmful It Intialad. Cauaai raiplraloty traol Inllatlon.
Harmiullfawallowad.
Harmlul If abiorbad through ahln. Cauiaa akin Irritation. 
Cauaaa aye krllallon.

Ingaallon 
Skin
Eyaa

SIflnt ind SymptOTM of Expoiurt
bumltHi lanaatlon, Cough, whaaxing, laryngitia, Slionnaai ol braalh, Haadaoha, Nautaa, Vomiting, Dizzinaia, 
tachycardia, narvouanaaa, Inaomnla, Skin dlaordan, Iota of appallta
Addttlonal Information 
RTECS: UHSaOOOOO

12. BCOLOaiCAL INFORMATION 
Toxlolty 

Toxicity to llah

Toxlolty to daphnla 
arxJ olhar aquallo Invariabrataa.

Toxlolty to algaa

LCSQ.
LCSO-
EC80

ECBO' 
ECBO 
F.C60'

Rmaphalaa promaiaa (lalhaad nrlnnow) • 93.80 mg/I • 96 h 
Cyprinua oaipla (Carp) • 26.00 mg/l ■ 96 h 
Daphnla magne (Watar flaa) - 940.00 mg/l • 46 h

Daphnla magna (Watar tlaa) • 1,140.00 mg/I ■ 48 h 
Daphnla pulax (Watar Ilea) ■ 530,00 mg/l • 48 h 
8ELENA8TRUM -100.00 -180.00 mgA - 72 h

Paralatanoa and dagradablllty 
no data available

ulallva potanllal
no data avallabta
Mobllllylnaoll 
no data available
PBT and vPvB aaaaaamant 
no data avallabta
Other advaraaallacta 
no data available

13. DISPOSAL CONSIDERATIONS 
Produei
Burn In a chemical Indnerator equipped wHh an alterburnar and acrubber but exert extra care In Igniting ax thia matartal
lahl( ...................................................................
waatac

highly llammabla. O^rve aH federal, elate, and leiMl anvlronmanlal regulallona. Contact a licanaad prolaaalonal 
■ate diapoaal servloa to diapoae of Ihia malarial.

Conlamlnalad paokaging 
Diapoaa of aa unuaad preset.

14. TRANSPORT INFORMATION 
DOT (US)
UN-Number: 1282 Claaa:3 Packing group: II
Proper ampplng name: Pyridlna
Raportabla Quanilty (RQ): lOOO Iba
Marine pollulant; No
Poiaon Inhalation Hazard: No
IMDQ
UN-Numbar; 1282 Claea: 3 Packing group: II
Proper ahippino name: PYRIDINE 
Marina pollulant: No

lATA
UN-Numbar: 1282 Claaa:3 Packing group: II
Proper ahlpplng name: Pyridlna

EMS-No: F-E, S-D

ii HliduLA'rdRY inpormatioM 
OSHA Haxarda
Flammabla Nqukf, Harmful by Ingaallon., Harmful by akin abaorpllon.. Irritant, Carolnogan
DSl. Statue
AH componania of thIa produot ara on the Canadian DSL llaL 
8ARA 30!2 Cofftpomntli
SARA 302: No wamloala In thia material ara aubjacl to the raporting raquiramania of SARA Title III, Section 302. 
SARA 313 Componanta

Pyridine

SARA 311/313 Haxarda
Fire Hazard, Aoule Health Hazard, Chronic Health Hazard 
Maaaaohuaetlx Right To Know Componanta

Pyridine

Pannaylvrinla Right To Know Componanta 
Pyridlna

New Jaraey Right To Know Componenla 
Pyridine

CilHfirnli ProD. ftS ComDorwnliWARNIN^I Thia product contains a chemical knovm to the Slate ol 
California to oauae oanoar.
Pyridine

OAS-No.
110-88-1

CAS-No.
110-86-1

CAS-No. 
110-88-1

CAS-No,
110-86-1

CAS-No.
110-80-1

Ravlakm Data 2007-07-01

Revision Dale 2007-07-01

Ravialon Data 2007-07-01

Revision Data 
2007-07-01

Ravlaion Data 2007-09-28

li. 6tI4ER INFORMATION 
Further Information
Copyright 2010 Slgnna-Atdrlch Co. License granted to make urlknlled paper copies for Internal use only.
The above Information la beNeved to be correct but does not purport to be all inclusive and shaQ be used only as a 
guide. The Information in this document la baaed on the praaanl state ol our knowtedge end Is applicable to the 
product with repaid lo appropriate aalety precauliona. It does not rapressnl any guarantee ol the properties of the 
produot. Sigma-Aldrioh Co., shall not be held liable lor any damage resulting from Itandling or from contact with the 
above prodixst. See reverse aide of Involoa or packing slip for additional terms and conditions of sale.

StgnM-XMlah-270407
Dsuvsfyeatisniisiooooao PufclHn>Onlorncot07447
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SaEMUM STANDARD USDS 
REVISION DATE: 07)03107

VHG LABS, m 
276AbhyRMi 

MAKHESTBin 83103 
TB:(I03)622-7SS0 FAX: <883)822-5130

SECTION 1 - PffflDUCT DBmFiCATION

Product Name: Seienun Standard -10 - 10TX)D/io)mL
Comnan Synonyms: N/A
Product No j ASEN-XXX LSEN-XXX, PSEN-XXX, TSEN-XXX (XXX - Size of Bottfo)
Chemicai Faiiiy: Sokitkm Standards
Fomuia: mFomufaWL: N)A
CASNo^ N/A
NIOSHffiTECS No- N/A
Product Usr Laboratory Rngent

SECTION I-COMPONENTS

Component CAS No. WeiiditK OSHA/PEL ACGH/aV
Selenium 778249-2 0JI010-1J) 0.201^ (12
Nitric Acid 7697-37-2 2-5 2ppm 2ppm
Water 7732-18-5 BaInce N/E NIE

SBnnVN-PHYSKALDATA

BoMig Point »100°C Vapor Pressure fonihi): N/A
IMnaPoint »0°C Vaper Density fair-1}: N/A
SpediicGnwty:»10faO-1) Eeaparafian Rate: N/A
SobbityfHrO): Conpiete(100«) « Vobties by Volume:» 99 (21
plfcllfA
OderTheshoUfopn*; N)A Physkai State Ljqaid
CoefficimtWalBtiaiDistrlulien: N)A
Appearance & Odor Cohriess iped. Odorless.

SECmWIV - FBE AND EXPLOSION HAZARD DATA

Ftadi Pont {ClQsad Civ): WA ABtovaimTsmperVin: WA
RannafaiBLints: Uppar-WA Loner-N/A

FiBEicii««^«Winilei8a
On axtepiishingnwis appropriate for sunwnifVfnL 

SpecMFwTicWBBPtxailures
FniiBhten sinuU wear proper protectim aqiapmant and salf-carianai breatliDg apparatus with fii facepiece operated ii posHne pressure 
imde.



SaBMiSTAIDARDIISOS
REtf6IQIi[MTE:Q7/03/07

SECTHWIV-FIREAlliO i HAZARD DATA (CONTiNUEO)

Unusual Fire SEaliiaonHazanb
Reacts with most nMab to iMToduce hydrogen gas, tuhich lan faim an eaqriom ni)^

Toxic Gases Producod 
Oxides of nitrogan.

Explosion Data-Sansitoiity to Hechanhaihipact 
None identifiad.

Explosion Dat»SensHwitv to Static PbchaniB 
None identifiad.

SECTION V • HEALTH HAZARD DATA

ThnshoU LMt Value (RVrTWA): 
TlVisforlitiicacii 
Short-Tann Exposn Limit (STEL): 
STQ.isforWiricaeil 
PannssUa Exposure Lint 
PB.isfarllitricacid.

Smiin

lOmoiita

Smgiib

(2n»d

(Appod

Qnnii

Texiotyef
OrdRatLOwforSainiuni
IntrawnnB Rat LDb fer ScMum
faddatni-IHr Rat LGw far Meric Add
bitiaperitoned Mouse LDw hr Water
tatraMnous Mouse LOW hr Watar
Cmcmgandty; RTPrllio UIIC:No ZUstNo OSHARag:llo

CananenaniritY
NoneidentiM

6700m||lkg 
Sngfti 
2500 ppm 
IDOglkg
25|frB

Raeroducthe Effects 
Noneidantiiied

BfectsefOwreaposare
MHALATIOII:
SXH CONTACT:
EYE CONTACT:
SOI ABSORPTION:
mGESnON:
CHROMCEFECTS:

laritatian
HHiBlno. dizziness; aritaliab of lespaatoiY system

naneahntiM
hens to moutfi throat, and stomach kidney dyshnctkai 
none identified

t Organs
respiratery syslent eye^ siiHi teeth

Afaaetedhy Exposure
dmnaged siriiv eye dborden^ cariopiinonary (



SELEMUMSTANQAROHSDS
REVISi0NDATi:07JD3l07

SECTION V - HEALTH HAZARD DATA {CONTMUED)

Primary Routes af Entry
inhalation, ingestion, skin contact eye contact

Emergency and first Aiii Procedures

INGESTION: CALL A PHYSICIAN. If swaloureiLdoNOTinducavaintino. If conscious, give water, mic, or mlk of magnesia.
INHALATION: If inhalerL ronove to fresh air. If not breathing, give artificial respiratkn. If breathing is cEfficdt give oxygen.
SKIN CONTACT: In case of contact imnadiatBly flush skh with plenty of water for at least 15 minutes wtie removing contaminated

clothing and shoes. Wash dofli^ before reuse.
EYECONTACT: In case of eye contact unnediatBly flush with plenty of water for at least 15 minutes.

SARA/riTLE M HAZARD CATEGORIES AND LISTS 

Acute: Yes Chronic: Yes Rammabity: No PmsireNo Reactivity: No

Extremely Hazardous Substance: 
CERCLA Hazardous Substance 
SARA 313 Toxic Chemicals: 
TSCA inventory:

Yes
Yes
Yes
Yes

Contains Mtric Add (RQ - 1,000 LBS, TPQ - 1,000 LBS) 
Contaiis Nhtic Add (RQ - 1,000 LBS)
Contains Kfitric Acid

SKTUN VI • REACTIVITY DATA

Stabity.
Haordous Pdymarizatiac 
ComitionstoAvaid: 
hicampatiilK 
Decomposition Products:

Stabie
Wi not occur

strong bases, strong rarhicing agents, alraint most common metals 
modes of nitrogen

SECTION VH - SPU & DISPOSAL PROCEOtfllES

StBPStobeTakenintheEventofaSpiorDischarQe
Wear seff-contanad breathmg apparatus and fti protective dotting. Stop leak if you can do so without risk. Vantiate area. Neotraize spi 
with soda ash or bne. WHh cton shoveL canefiiy place moteriai aito d^ dry container and cover rwnove from area. Rush spi area enth 
water.

Disposal Procedure
Dispose in accordance wHh al appicabie federaL state, and local emrironnental regidations.

EPAHazsdous Waste Ninnber 0002 (Conosive Waste)

SECTKM VM - PROTECTION MFORMATION

EyelFace Protection: 
Protective Clothoig: 
Protective Gloves: 
Ventlation Requiremmits:

Safety Gtesses or Goggles 
LdiCoat
Rubber or Latex Gloves 
Vent Hood



SELENIUM STANDARD IIIISOS 
REVISION DATE: 07O3R)7

SECTION IX - STORAGE DATA AND ADDITIONAL INFOMIATION

Stofwe Requramants
Keep containar tightly cloaad. Store in secure poison area. Isolate from ncompatible materials.

SECTION X • TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Proper Shipping Name: (>>rrosin Liquid, Aadc,lnorganii:,N.O.S. (Contains MtricAckO 
UN: UN3264 
Packaging Group: HI 
Lahab CORROSIVE

N/A - Not Appicable or Not Avalable 
N/E-NotEstabishad

The infannatioo hi this Material Safety Data Sheet nwts the requirements of the United States OCCUPATIONAL SAFETY AND HEALTH ACT 
and regulations pranulgatad thereunder (29 CFR 1910.1200 et saqj »d the Cmiim WORKPUCE HAZARDOUS MATBOALS 
MFORMATUN SYSTEM. This document is intendad only as a guide to tfs appropriatB precautionary handhg of the material by a parson 
trainadB^ or supanisad by a person trained in, chemical handhg. TheuserisresponsiifefDrdeieniningtheqppicstioiL Depenino on usagt 
protactne dothbig induding eye and face guards and raspaators must be used to awoid contact with notarial or bmtfaing chemicai 
vapors/fumes. Ejqwsure to this product may haw serious arhiane health effects. This chenical may aiOractwitfaatharsubstances. Sinctthe 
potential uws are so wtied, we camot warn of al of the potential dangers of use or Biteraction with other doHBcals or materials. Wewarrant 
that the chennicai meets the spedficatians set forth on the labeL WE DISCLAIM ANY OTHER WARRANTIS, EXPRESSED OR MPlJED WITH 
RffiARD TO THE PRODUCT SUPPUED HEREUNDER, ITS MERCHANTABiLJTY OR ITS FITWSS FOR A PARTKIjlAR PURPOSE Thetsar 
should recognizB that das proihct can cause sewn injury and ewn dwth, especialy if mprapariy handW or tie known dangars of use are not 
haaded. READ AU PRECAUTIONARY INFORMATION.

Approwd by Ouaity Assurance DqiartmenL



Teck
SILVER METAL

MATERIAL SAFETY DATA SHEET

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product Identity: Silver Metal

NOTE: In the form in which it is sold this product is not regulated. This MSDS is provided for information purposes only.

Manufacturer:
Teck Metals Ltd.
Trail Operations 
Trail, British Columbia 
V1R4L8
Emergency Telephone: 250-364-4214

Supplier:
Teck Metals Ltd.
1500-120 Adelaide Street. W. 
Toronto, Ontario 
M5H 1T1

MSDS Preparer:
Teck Metals Ltd.
Suite 3300 - 550 Burrard Street 
Vancouver, British Columbia 
V6C 0B3

Date of MSDS Last Review/Edit: January 4, 2010.

Product Use: Silver is used in the manufacture of photographic film, coins, electronics, tableware, mirrors, jewelry, ornaments, 
special batteries and vessels and equipment used to manufacture medicinal chemicals, process foods and beverages, and handle 
organic acids; for electroplating; as a catalyst in hydrogenation and oxidation processes, and as an ingredient in dental alloys.

SECTION 2. COMPOSITION / INFORMATION ON INGREDIENTS

Ingredient Approximate 
Percent by Weight

CAS
Number

Occupational Exposure Limits 
(OELs) LDso / LCso

Species and Route
Silver 99.9% 7440-22-4 OSHA PEL 0.01 mg/m^

NIOSH REL 0.01 mg/m^
ACGIH TLV 0.1 mg/m®

LDso, mouse, oral >10,000 mg/kg

NOTE: OELs for individual jurisdictions may differ from OSHA PELS. Check with local authorities for the applicable OELs in your Jurisdiction.
OSHA - Occupational Safety and Health Administration; ACGIH - American Conference of Governmental Industrial Hygienists; NIOSH - National 
Institute for Occupational Safety and Health. OEL - Occupational Exposure Limit, PEL - Permissible Exposure Limit TLV - Threshold Limit Value, REL 
- Recommended Exposure Limit.

Trade Names and Synonyms: Argentum; TADANAC® Silver; C.l. 77820.

SECTION 3. HAZARDS IDENTIFICATION

Emergency Overview: A lustrous white metal that does not bum In bulk but may form explosive mixtures if dispersed in air as a 
fine powder. This product is relatively non-toxic and poses little immediate hazard to the health of emergency response personnel 
or to the environment in an emergency situation.

Potential Health Effects: Metallic silver is relatively non-toxic to humans. This product may cause mild local irritation to eyes, 
nose, throat and upper airways, particularly if the product is heated to the point of fuming. Prolonged exposure to silver dust may 
cause a bluish or grayish pigmentation to the skin, eyes and mucous membranes. Silver is not listed as a carcinogen by OSHA, 
NTP, lARC, ACGIH or the EU. (see Toxicological Information, Section 11)

Potential Environmental Effects: In the form in which this product is sold, it has low bioavailability, and does not pose any 
significant environmental risks. Releases of the product to water and soil should, nevertheless, be prevented (see Ecological 
Information, Section 12).

EU Risk Phrase(s); Not applicable - Silver is not listed as a dangerous substance.
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SECTION 4. FIRST AID MEASURES

Eye Contact: Do not allow victim to rub eye(s). Let the eye(s) water naturally for a few minutes. If particle/dust does not dislodge, 
flush with lukewarm, gently flowing water for 5 minutes or until particle/dust is removed, while holding eyelid(s) open. If irritation 
persists, immediately obtain medical attention. DO NOT attempt to manually remove anything stuck to the eye.

Skin Contact: No health effects expected. If irritation does occur, flush with lukewarm, gently flowing water for 5 minutes. If 
irritation persists, obtain medical advice.

Inhalation: If symptoms are experienced remove source of contamination or move victim from exposure area to fresh air 
immediately. Obtain medical advice.

Ingestion: If swallowed, no specific intervention is indicated as this material is not likely to be hazardous by ingestion. However, if 
irritation or discomfort occurs, obtain medical advice.

SECTION 5. FIRE FIGHTING MEASURES

Fire and Explosion Hazards: Massive metal is not considered a fire or explosion hazard. Finely-divided silver metal dust or 
powder may form flammable or explosive dust clouds when dispersed in the air at high concentrations and exposed to heat, flame, 
or other sources of ignition. Explosions may also occur upon contact with certain incompatible materials (see Stability and 
Reactivity, Section 10).

Extinguishing Media: Use any means of extinction appropriate for surrounding fire conditions such as water spray, carbon 
dioxide, dry chemical, or foam. Do not use direct water streams on fires where molten metal is present.

Fire Fighting: Fire fighters should be fully trained and wear full protective clothing including an approved, self-contained breathing 
apparatus which supplies a positive air pressure within a full face-piece mask.

Flashpoint and Method: Not Applicable.

Upper and Lower Flammable Limit: Not Applicable.

Autoignition Temperature: Not Applicable.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Procedures for Cleanup: Control source of spillage if possible to do so safely. Clean up spilled material immediately, observing 
precautions in Section 8, Personal Protection. Molten metal should be allowed to cool and harden before cleanup. Once solidified 
wear gloves, pick up and return to process. Powder or dust should be cleaned up using methods which will minimize dust 
generation (e.g., vacuum solids, dampen material and shovel or wet sweep). Return uncontaminated spilled material to the process 
if possible. Place contaminated material in suitable labelled containers for later recovery in view of the economic value of silver. 
Treat or dispose of waste material in accordance with all local, regional, and national requirements.

Personal Precautions: Protective clothing, gloves, and a respirator are recommended for persons responding to an accidental 
release, especially of molten silver metal. Close-fitting safety goggles may be necessary in some circumstances to prevent eye 
contact with dust or fume. Where molten metal is involved, heat-resistant gloves and suitable clothing for protection from hot-metal 
splash should be worn.

Environmental Precautions: Silver metal has relatively low bioavailability and is not considered to pose immediate ecological 
risks. However, good management practices should always be applied in the storage and use of silver and its compounds; releases 
of the product to water and soil should be prevented.

SECTION 7. HANDLING AND STORAGE

Store silver in a secure, covered area away from incompatible materials. Solid metal suspected of containing moisture should be 
THOROUGHLY DRIED before being added to a molten bath. Otherwise, entrained moisture could expand explosively and spatter 
molten metal out of the bath. Always practice good personal hygiene. Refrain from eating, drinking, or smoking in work areas. 
Thoroughly wash hands before eating, drinking, or smoking in appropriate, designated areas. No special packaging materials are 
required.

EU Safety Phrase(s): Not applicable - silver is not listed as a dangerous substance.
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SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Protective Clothing: Gloves and coveralls or other work clothing are recommended to prevent prolonged or repeated direct skin 
contact when silver is processed. Appropriate eye protection should be worn where fume or dust is generated. Where hot or 
molten metal is handled, heat- resistant gloves, goggles or face-shield, and clothing to protect from hot metal splash should be 
worn. Safety type boots are recommended.

Ventilation: Use adequate local or general ventilation to maintain the concentration of silver fumes in the working environment well 
below recommended occupational exposure limits. Supply sufficient replacement air to make up for air removed by the exhaust 
system. Local exhaust is recommended for melting, casting, grinding and polishing, etching, or use of powders.

Respirators: Where silver dust or fumes are generated and cannot be controlled to within acceptable levels by engineering means, 
use appropriate NIOSH-approved respiratory protection equipment (a 42CFR84 Class N, R or P-95 particulate filter cartridge or 
better).

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Odour:
Ductile lustrous white metal None

Physical State;
Solid

pH:
Not Applicable

Vapour Pressure:
Negligible @ 20°C

Specific Gravity:
10.49

Soiubiiity:
Insoluble in water

Vapour Density:
Not Applicable

Evaporation Rate:
Not Applicable

Boiling PointfRange:
2212°C

Coefficient of Water/Oil 
Distribution:
Not Applicable

Melting Point/Range:
961°C

Odour Threshold: 
None

SECTION 10. STABILITY AND REACTIVITY

Stability & Reactivity: Massive metal is stable and not considered reactive under normal temperatures and pressures. Hazardous 
polymerization or runaway reactions will not occur. Ozone, sulfur, and hydrogen sulfide blacken silver. Most silver salts are light 
sensitive.

Incompatibilities; Silver reacts with acetylene, acetylene compounds and ammonia to form explosive and shock sensitive 
compounds. Contact with strong hydrogen peroxide solutions will cause violent decomposition of the peroxide, releasing oxygen 
gas and increasing the fire and explosion potential. Silver is incompatible with bromine azide, chlorine trifluoride, ethyleneimine, 
oxalic and tartaric acids and with nitric acid in the presence of ethanol.

Hazardous Decomposition Products: High temperature operations such as oxy-acetylene cutting, electric arc welding or 
overheating a molten bath will generate silver oxide fume. The particle size of metal fumes is largely within the respirable size 
range, which increases the likelihood of inhalation and deposition of the fume within the body.

SECTION 11. TOXICOLOGICAL INFORMATION

General: Solid silver presents few health hazards. Repeated long-term exposure to silver dust can cause permanent blue-grey 
staining of eyes, nose, mouth, throat, and skin.

Acute:
Skin/Eyes: Direct contact may cause mild local skin or eye irritation. There have been limited reports of allergic contact dermatitis 
following exposure to powdered silver, silver solutions, and dental amalgams.

Inhalation: Inhalation of silver fume or dust may be irritating to mucous membranes and the upper respiratory tract. Extremely 
high exposures have caused lung damage with pulmonary edema.

Ingestion: Ingestion of silver compounds may cause irritation of the stomach.

Chronic:
Prolonged exposure to silver dust may cause a bluish or grayish pigmentation to the skin, eyes and mucous membranes. This 
occurs slowly and may take years to develop. Once present, it does not go away and, in the most severe cases, may be quite 
disfiguring. Silver is not listed as a human carcinogen by the Occupational Safety and Health Administration (OSHA), the National
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Toxicxjlogy Program (NTP), the International Agency for Research on Cancer (lARC), the American Conference of Governmental 
Industrial Hygienists (ACGIH) or the European Union (EU).

SECTION 12. ECOLOGICAL INFORMATION

Silver metal is relatively insoluble, and therefore poses minimal ecological risks. However, its processing, use or extended 
exposure in aquatic and terrestrial environments may result in conversion of the metal to more bioavailable forms. In particular, 
silver compounds can be highly toxic to aquatic organisms.

SECTION 13. DISPOSAL CONSIDERATIONS

In view of the economic value of silver metal, every effort should be made to recover and reuse all spilled material. If material 
cannot be returned to process or recovered for its economic value, dispose of only in accordance with applicable regulations.

SECTION 14. TRANSPORT INFORMATION

No special shipping or transportation requirements.

SECTION 15. REGULATORY INFORMATION

U.S.:
Listed on TSCA Inventory......................................................................Yes

Hazardous Under Hazard Communication Standard..............................Yes

CERCLA Section 103 Hazardous Substance.........................................Yes RQ I.OOOIbs. (454 kg.)*
*reporting not required if the diameter of the metal pieces released is equal to or exceeds 100 micrometers (0.004 inches)

EPCRA Section 302 Extremely Hazardous Substance.......................... No

EPCRA Section 311/312 Hazard Categories.........................................No Hazard Categories Apply

EPCRA Section 313 Toxic Release Inventory;.......................................Silver - CAS Number 7440-22-4 - Percent by Weight 99.9%

CANADIAN:
Listed on Domestic Substances List;..................................................... Yes

WHMIS Classification............................................................................Not applicable. Silver is not a controlled product under
WHMIS. This Material Safety Data Sheet is provided for 
information purposes only.

EUROPEAN UNION:
Listed on the European Inventory of Existing 

Commercial Chemical Substances (EINECS);....................................Yes

EU Classification;..................................................................................Not applicable. Silver is not listed as a dangerous
substance.

SECTION 16. OTHER INFORMATION

The information in this Material Safety Data Sheet is based on the following references;

American Conference of Governmental Industrial Hygienists, 2004, Documentation of the Threshold Limit Values and Biological 
Indices, Seventh Edition plus updates.
American Conference of Governmental Industrial Hygienists, Guide to Occupational Exposure Values - 2009.
American Conference of Governmental Industrial Hygienists, 2009, Threshold Limit Values for Chemical Substances and Physical 
Agents and Biological Exposure Indices.
Bretherick’s Handbook of Reactive Chemical Hazards, 20th Anniversary Edition. (P. G. Urban Ed.) 1995.
Canadian Centre for Occupational Health and Safety (CCOHS) CHEMINFO Chemical Substance Data Base.
Commission de la sante et la s6curit6 du travail. Service du Repertoire toxicologique, - Argent Metal.
European Economic Community, Commission Directives 91/155/EEC and 67/548/EEC.
Industry Canada, SOR/88-66, Controlled Products Regulations, as amended.
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Merck & Co., Inc., 2001, The Merck Index, An Encyclopedia of Chemicals, Drugs, and Biologicals, Thirteenth Edition.
National Library of Medicine, National Toxicology Information Program, Hazardous Substance Data Bank. (On-line version). 
Patty’s Toxicology, Fifth Edition, 2001: E. Bingham, B. Cohrssen & C.H. Powell, Ed.
U.S. Department of Health and Human Services, National Institute for Occupational Safety and Health, NIOSH Pocket Guide to 
Chemical Hazards. CD-ROM Edition DHHS (NIOSH) September 2005.

Notice to Reader
Although reasonable precautions have been taken in the preparation of the data contained herein, it is offered solely for your 
information, consideration and investigation. Teck Metals Ltd. extends no warranty and assumes no responsibility for the accuracy 
of the content and expressly disclaims all liability for reliance thereon. This material safety data sheet provides guidelines for the 
safe handling and processing of this product; it does not and cannot advise on all possible situations. Therefore, your specific use 
of this product should be evaluated to determine if additional precautions are required. Individuals exposed to this product should 
read and understand this information and be provided pertinent training prior to working with this product.
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SODIUM METAL
1. Product Identification

Synonyms: Sodium; Natrium 
CAS No.: 7440-23-5 
Molecular Weight: 22.99 
Chemical Formula: Na 
Product Codes:
J.T. Baker; 9410 
Mallinckrodt: 7340, 7348

?. Composition/information on Ingredients

Ingredient CAS No Percent Hazardous

Sodium 7440-23-5 90 - 100%

3. Hazards Identification
Emergency Overview

DANGER! FLAMMABLE SOLID. CORROSIVE. WATER REACTIVE. CATCHES FIRE IF 
EXPOSED TO AIR. HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INTIALED OR 
ABSORBED THROUGH SKIN. CONTACT xMAY CAUSE BURNS TO ALL BODY TISSUE.

SAF-T-DATA(tm) Ratings (Provided here for your convenience)

Health Rating; 3 - Severe (Life)
Flammability Rating; 3 - Severe (Flammable)
Reactivity Rating; 3 - Severe (Water Reactive)
Contact Rating; 4 - Extreme (Corrosive)
Lab Protective Equip; GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES;
CLASS D EXTINGUISHER
Storage Color Code; Red Stripe (Store Separately)



Potential Health Effects

Inhalation:
Inhalation produces damaging effects on the mucous membranes and upper respiratory tract. Symptoms may 
include irritation of the nose and throat, and labored breathing. May cause lung edema, a medical emergency.
Ingestion:
Extremely dangerous, corrosive material. Will react immediately with saliva to cause serious bums and possible 
local combustion and even explosion of hydrogen in the mouth or esophagus. The metal's low melting point can 
cause further complications.
Skin Contact:
Corrosive, can cause serious bums due to almost immediate reaction with water, especially on moist skin. If 
metal ignites, very deep bums and tissue destmction can occur.
Eye Contact:
Corrosive. May cause redness, pain, blurred vision, and damage from severe alkali bums.
Chronic Exposure:
Continued or repeated skin contact may cause dermatitis, mucous membrane irritation, and Irmg damage.. 
Aggravation of Pre-existing Conditions:
No information found.

4. First Aid Measures
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. 
Keep patient quiet in half upright position. Get medical attention immediately.
Ingestion:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. Get medical attention immediately.
Skin Contact:
Wipe off excess material from skin then immediately flush skin with plenty of water for at least 15 minutes. 
Remove contaminated clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean 
shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. 
Get medical attention immediately.

5. Fire Fighting Measures
Fire:
Autoignition temperature: > 115C (> 239F)
Flammable solid, water reactive. Can react vigorously with water, steam, acids to release flammable/explosive 
hydrogen. Dangerous in presence of oxidants. May ignite spontaneously in moist air or oxygen. May re-ignite 
after fire is extinguished.
( Autoigintion temperature given in dry air.)
Explosion:
Reactions with water forms sodium hydroxide and hydrogen gas which may explode. Bums violently 
accompanied by explosions which cause spattering of the molten material.
Fire Extinguishing Media:
Use diy soda ash, dry salt, sand, graphite powder or metal-fire-extinguishing dry powder such as Met-L-X®. Do 
not use water, foam, carbon dioxide, dry chemical, or chlorinated fire extinguishers.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with 
full facepiece operated in the pressure demand or other positive pressure mode.



Accidental Release Measures
Collect spilled material quickly and transfer to a container of kerosene, light oil or similar hydrocarbon fluid for 
recovery. Minimize exposure to air. Do not use water on metal.
If the spilled sodium has come into contact with water, proceed cautiously. The reaction can rapidly proceed to 
self-ignition of hydrogen and spattering of molten sodium. Evacuate the area, put on protective equipment and 
proceed as with a metal fire.
Waste sodium should be packaged under a hydrocarbon fluid and sent to an approved disposal facihty.
US Regulations (CERCLA) require reporting spiUs and releases to soil, water and air in excess of reportable 
quantities. The toll free number for the US Coast Guard National Response Center is (800) 424-8802.

7. Handling and Storage
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Keep 
away from water or locations where water may be needed for fire. Avoid high temperatures. Store imder 
nitrogen or kerosene. Never store under halogenated hydrocarbons. A detached fire-resistive building is 
recommended for quantity storage. Isolate from air, acids, and oxidizing materials. Isolate from incompatible 
substances. Containers of this material may be hazardous when empty since they retain product residues (dust, 
solids); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
None estabhshed.
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local 
exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source, 
preventing dispersion of it into the general work area. Please refer to the ACGIH document. Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
For conditions of use where exposme to the dust or mist is apparent, a full-face dusfrmist respirator should be 
worn. For emergencies or instances where the exposure levels are not known, use a full-face positive-pressure, 
air-supplied respirator. WARNING: Air-purifying respirators do not protect workers in oxygen-deficient 
atmospheres.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to 
prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions is possible. Maintain 
eye wash foimtain and quick-drench facihties in work area.

9. Physical and Chemical Properties
Appearance:
Light, silvery-white metal. 
Odor:
Odorless.
SolubUity:
Decomposes violently in water. 
Density:



0.968 @20C/4C.
pH;
Water solution alkaline (pH > 7).
% Volatiles by volume @ 21C (70F):
0
Boiling Point:
881.4C(1618F)
Melting Point:
97.8C (208F)
Vapor Density (Air=l):
0.003 @ 900C.
Vapor Pressure (mm Hg);
1.2 @ 400C (752F)
Evaporation Rate (BuAc=l):
No information found.

10. stability and Reactivity
Stability:
Unstable. Reacts violently with water.
Hazardous Decomposition Products:
Does not decompose but can form flammable hydrogen in contact with air.
Hazardous Polymerization:
WiU not occur.
Incompatibilities:
Water, oxygen, carbon dioxide, carbon tetrachloride, halogens, acetylene, metal halides, ammonium salts, 
oxides, oxidizing agents, acids, alcohols, chlorinated organic compounds, many other substances.
Conditions to Avoid:
Air, heat, flames, ignition sources and incompatibles.

11. Toxicological Information
............... \Cancer Lists\---------------

Ingredient 

Sodium (7440-23-5)

—NTP Carcinogen— 
Known Anticipated

No No

lARC Category 

None

12. Ecological information
Environmental Fate:
No information formd. 
Environmental Toxicity:
No information foimd.

13. Disposal Considerations
Whatever cannot be saved for recovery or recychng should be handled as hazardous waste and sent to a RCRA 
approved waste facility. Processing, use or contamination of this product may change the waste management 
options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container 
and unused contents in accordance with federal, state and local requirements.



14. Transport Information
Domestic (Land, D.O.T.)

Proper Shipping Name: SODIUM 
Hazard Class: 4.3 
UN/NA: UN1428 
Packing Group: I
Information reported for product/size: ILB 

International (Water, I.M.O.)

Proper Shipping Name: SODIUM 
Hazard Class: 4.3 
UN/NA: UN1428 
Packing Group; I
Information reported for product/size: ILB

15. Regulatory Information
............ \Chemical Inventory Status - Part 1\-
Ingredient

Sodium (7440-23-5)

---------- \Chemical Inventory Status - Part 2\-

Ingredient

TSCA EC Japan Australia 

Yes Yes No Yes

--Canada--
Korea DSL NDSL Phil.

Sodium (7440-23-5) Yes Yes No Yes

............. \Federal, State

Ingredient

& International Regulations - Part 1\-
-SARA 302................
RQ TPQ List

-SARA 313------
Chemical Catg

Sodium (7440-23-5) No No No No

............. \Federal, State

Ingredient

& International Regulations - Part 2\-
-RCRA-

CERCLA 261.33
-TSCA-
8(d)

Sodium (7440-23-5) 10 No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: Yes (Pure / Solid)

Australian Hazchem Code: 4W 
Poison Schedule: None allocated. 
WHMIS:



This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and 
the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 3 Flammability: 3 Reactivity: 2 Other: Water reactive 
Label Hazard Warning:
DANGER! FLAMMABLE SOLID. CORROSIVE. WATER REACTIVE. CATCHES FIRE IF EXPOSED TO 
AIR. HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED THROUGH 
SKIN. CONTACT MAY CAUSE BURNS TO ALL BODY TISSUE.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor.
Use only with adequate ventilation.
Store in a tightly closed container.
Do not get wet.
Keep away from heat, sparks and flame.
Wash thoroughly after handling.
Remove and w^ash contaminated clothing promptly.
Label First Aid:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an 
unconscious person. In case of contact, wipe off excess material from skin then immediately flush eyes or skin 
with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes. Wash clothing before 
reuse. In all cases get medical attention immediately.
Product Use:
Laboratory Reagent.
Revision Information:
No Changes.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR 
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR 
RELIANCE UPON THIS INFORMATION.
!|:!|c***,(ti|!**i|<i|c*****************>|C!fCi|!*H<*>l'**Hc*J|tJ|<*JN"|:**>l<*********!(:s|!**=l«**>|ci|sl|!*>|n(:****J|e)|!!f!>|!!)c************>l'***>l=>|t

Prepared by: Enviromnental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)



Creation Date 11-Feb-2010

Fisher Scientific
Part of Thermo Fisher Scientific

Material Safety Data Sheet
Revision Date 11-Feb-2010 Revision Number 1

Product Name 

Cat No.

Synonyms 

Recommended Use

Company
Fisher Scientific 
One Reagent Lane 
Fair Lawn, NJ 07410 
Tel: (201) 796-7100

Sodium hydroxide

BP359-212; BP359-500; S318-1; S318-3; S318-3LC; S318-5; S318-10; 
S318-10LC; S318-50; S318-50LC; S318-100; S318-500; S320-1; S320-3; 
S320-10; S320-50; S320-500; S392-12; S392-50; S392-212; S392SAM-1; 
S392SAM-2; S392SAM-3; S399-1; S399-1LC; S399-50; S399-212; S399- 
500; S612-3; S612-50; S612-500LB; S612-3500LB; S613-3; S613-10; 
S613-50; S613-500LB
Caustic soda; Lye (Pellets/Granular/Beads/NF/FCC/EP/BP/JP/Certified ACS)

Laboratory chemicals

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800- 
424-9300
CHEMTREC®, Outside the USA: 703- 
527-3887

DANGER!
Emergency Overview

Causes severe burns by all exposure routes. Water reactive. Hygroscopic.

Appearance White Physical State Solid odor odorless

Target Organs 

Potential Health Effects 

Acute Effects
Principle Routes of Exposure

Eyes
Skin
Inhalation
Ingestion

Chronic Effects

Eyes, Respiratory system, Skin, Gastrointestinal tract (Gl)

Causes severe bums. May cause blindness or permanent eye damage. 
Causes severe burns. May be harmful in contact with skin.
Causes severe burns. May be harmful if inhaled.
Causes severe burns. May be harmful if swallowed.

Prolonged skin contact may defat the skin and produce dermatitis.
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Thermo Fisher Scientific - Sodium hydroxide Revision Date 11-Feb-2010

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Preexisting eye disorders. Skin disorders.

Haz/Non>haz
Component CAS-No Weiqht %

Sodium hydroxide 1310-73-2 >95
Sodium carbonate 497-19-8 <3

Eye Contact 

Skin Contact

Inhalation

Ingestion

Notes to Physician

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. 
Immediate medical attention is required.

Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention 
is required.

Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 
if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required.

Do not induce vomiting. Call a physician or Poison Control Center immediately.

Treat symptomatically.

Flash Point 
Method

Autoignition Temperature 
Explosion Limits 

Upper 
Lower

Suitable Extinguishing Media

Unsuitable Extinguishing Media

Hazardous Combustion Products

Sensitivity to mechanical impact 
Sensitivity to static discharge

Not applicable 
No information available.

No information available.

No data available 
No data available

Substance is nonflammable; use agent most appropriate to 
extinguish surrounding Are..

Carbon dioxide (C02).

No information available.

No information available.
No information available.

Specific Hazards Arising from the Chemical
Thermal decomposition can lead to release of irritating gases and vapors. Water reactive. Corrosive Material. Causes severe bums by 
all exposure routes.
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Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear

NFPA Health 3 Flammability 0 Instability 1 Physical hazards N/A

Personal Precautions

Environmental Precautions

Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to safe 
areas. Keep people away from and upwind of spill/leak. Avoid dust formation. Do not get in 
eyes, on skin, or on clothing.

Should not be released into the environment.

Methods for Containment and Clean Avoid dust formation. Sweep up or vacuum up spillage and collect in suitable container for 
Up disposal.

Handling

Storage

Use only under a chemical fume hood. Wear personal protective equipment. Avoid dust 
formation. Do not breathe dust. Do not get in eyes, on skin, or on clothing.

Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

Engineering Measures 

Exposure Guidelines

Use only under a chemical fume hood. Ensure that eyewash stations and safety showers are 
close to the workstation location.

Component AC6IH TLV OSHA PEL NIOSH IDLH
Sodium hydroxide Ceiling; 2 mg/m^ (Vacated) Ceiling: 2 mg/m’ 

TWA: 2 mq/m’
IDLH; 10 mg/m’
Ceiling: 2 mg/m’

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Sodium hydroxide Ceiling; 2 mq/m’ Peak: 2 mq/m’ CEV; 2 mq/m’

NIOSHIDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment 
Eye/foce Protection

Skin and body protection 
Respiratory Protection

Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA’s 
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166 
Wear appropriate protective gloves and clothing to prevent skin exposure 
Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 
149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced

Physical State 
Appearance

Solid
White
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odor 
Odor Threshoid 
pH
Vapor Pressure 
Vapor Density 
Viscosity
Boiling Point/Range 
Melting Point/Range 
Decomposition temperature 
Flash Point 
Evaporation Rate 
Specific Gravity 
Solubility 
log Pow
Molecular Weight 
Molecular Formula

odorless 
No information available.
14 (5 % Solution)
1 mmHg @ 739 °C 

No information available.
No information available. 
1390°C / 2534°F@ 760 mmHg 
318°C/604.4“F 
No information available.
Not applicable 
No information available.
2.13
Soluble in water 
No data available 
40
NaOH

Stability

Conditions to Avoid

Incompatible Materials 

Hazardous Decomposition Products 

lazardous Polymerization 

Hazardous Reactions.

Acute Toxicity

Hygroscopic. Water reactive.

Avoid dust formation. Incompatible products. Excess heat. 
Exposure to air or moisture over prolonged periods.

Water, Metals, Acids

Carbon monoxide (CO), Carbon dioxide (CO2), Sodium oxides 

Hazardous polymerization does not occur 

None under normal processing.

Component Information
Component LD50 Oral LDSO Dermal LC50 Inhalation

Sodium hydroxide Not listed 1350mq/kq (Rabbit) Not listed
Sodium carbonate 4090mq/kq (Rat) Not listed Not listed

Irritation

Toxicologically Synergistic 
Products

Causes severe bums by all exposure routes 

No information available.

Chronic Toxicity 

Carcinogenicity There are no known carcinogenic chemicals in this product
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Sensitization 

Mutagenic Effects 

Reproductive Effects 

Developmental Effects 

Teratogenicity 

Other Adverse Effects 

Endocrine Disrupter Information

No information available.

Mutagenic effects have occurred in experimental animals. 

No information available.

No information available.

No information available.

See actual entry in RTECS for complete information.

No information available

Ecotoxicity
Do not empty into drains.

Component Freshwater Alqae Freshwater Fish Microtox Water Flea
Sodium carbonate EC50 120 h 242 mg/L Lepomis macrochirus: LC50: 

300 mg/L/96h
Gambusia affinis: LC50: 740 

mq/U96h

Not listed EC50 48 h 265 mg/L

Persistence and Degradability 

Bioaccumulation/ Accumulation 

Mobility

No information available 

No information available 

No information available

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification

DOT
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UNI 823
Sodium hydroxide, solid 
8

TDG
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UN-No 
Proper Shipping Name 
Hazard Class 
Packing Group

UN1823 
SODIUM HYDROXIDE, SOLID 
8

lATA

UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1823
SODIUM HYDROXIDE, SOLID 
8

IMDG/IMO
UN-No
Proper Shipping Name 
Hazard Class 
Packing Group

UN1823
SODIUM HYDROXIDE, SOLID 
8

International Inventories
Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AlCS CHINA KECL

Sodium hydroxide X X 215-185-
5

X X X X KE-
31487

X
Sodium carbonate X X 207-838-

8
X X X X KE-

31380
X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA 
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA 
S - Indicates a substance that is identlfi^ in a proposed or final Significant New Use Rule 
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations 

TSCA 12(b) Not applicable
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SARA 313
Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard No
Sudden Release of Pressure Hazard No
Reactive Hazard No

Ciean Water Act

Component CWA - Hazardous 
Substances

CWA - Reportable 
Quantities

CWA - Toxic Pollutants CWA - Priority Pollutants

Sodium hydroxide X 10001b - -

Ciean Air Act
Not applicable

OSHA
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
Sodium hydroxide 1000 lb -

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Sodium hydroxide X X X - X

U.S. Department of Transportation
Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations

Mexico - Grade No information available

Canada

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
E Corrosive material
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Prepared By

Creation Date 

Print Date 

Revision Summary

Regulatory Affairs 
Thermo Fisher Scientific 
Tel: (412)490-8929

11-Feb-2010

11-Feb-2010

", and red text indicates revision

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication. The information given is designed only as a guide for safe handling, use, processing, storage, 
:ransportation, disposal and release and is not to be considered as a warranty or quality specification. The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.

End of MSDS
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SULFAMIC ACID

1. Product Identification
Synonyms: Amidosulfonic acid; amidosulfuric acid; aminosulfonic acid; sulfamidic acid
CAS No.: 5329-14-6
Molecular Weight: 97.09
Chemical Formula: H2NS03H
Product Codes:
J.T. Baker: VMS, V147 
Mallinckrodt: 1931

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Sulfamic Acid 5329-14-6 90 - 100%

3. Hazards Identification
Emei^ency Overview

DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES 
SEVERE IRRITATION AND BURNS TO EVERY AREA OF CONTACT. MAY CAUSE LUNG 
DAMAGE.

SAF-T-DATA^^™^ Ratings (Provided here for your convenience)

Health Rating: 3 - Severe 
Flammability Rating: 0 - None 
Reactivity Rating: 2 - Moderate 
Contact Rating: 3 - Severe (Corrosive)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES 
Storage Color Code: White (Corrosive)



Potential Health Effects

Inhalation;
Extremely destructive to tissues of the mucous membranes and upper respiratory tract. Symptoms may include 
burning sensation, coughing, wheezing, laryngitis, shortness of breath, headache, nausea and vomiting. May 
caxrse pulmonary edema, a medical emergency. Pulmonary edema may be delayed up to 48 hours.
Ingestion:
Corrosive. Swallowing can cause severe bums of the mouth, throat, and stomach, leading to death. Can cause 
sore throat, vomiting, diarrhea.
Skin Contact;
Corrosive. Symptoms of redness, pain, and severe bum can occur.
Eye Contact:
Corrosive. Can cause blurred vision, redness, pain, severe tissue bums and eye damage.
Chronic Exposure:
No information found.
Aggravation of Pre-existing Conditions:
No information found.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention immediately.
Ingestion;
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. Get medical attention immediately.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Get medical attention immediately. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. 
Get medical attention immediately.

Note to Physician:
For severe exposures, monitor for delayed onset of pulmonary edema.

5. Fire Fighting Measures
Fire:
Not considered to be a fire hazard.
Explosion:
Not considered to be an explosion hazard.
Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with 
full facepiece operated in the pressure demand or other positive pressure mode.

5. Accidental Release Measures
Ventilate area of leak or spill. Keep unnecessaiy and unprotected people away from area of spill. Wear



appropriate personal protective equipment as specified in Section 8. Spills: Pick up and place in a suitable 
container for reclamation or disposal, using a method that does not generate dust.

7. Handling and Storage
Keep in a tightly closed container. Protect from physical damage. Store in a cool, dry, ventilated area away from 
sources of heat, moisture and incompatibilities. Containers of this material may be hazardous when empty since 
they retain product residues (dust, solids); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
None established.
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local 
exhaust ventilation is generally preferred because it can control Ae em issions of the contaminant at its source, 
preventing dispersion of it into Ae general work area. Please refer to the ACGIH document. Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
For conditions of use where exposure to the dust or mist is apparent, a half-face dust/mist respirator may be 
w^om. For emergencies or instances where the exposure levels are not kno wn, use a full-face positive-pressure, 
air-supplied respirator. WARNING: Air-purifying respirators do not protect workers in oxygen-deficient 
atmospheres.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls as needed to prevent 
skin contact.
Eye Protection:
Use chemical safety goggles and/or full face shield where dusting or spl ashing of solutions is possible. Maintain 
eye wash foimtain and quick-drench facilities in work area.

9. Physical and Chemical Properties
Appearance:
White to colorless crystals.
Odor:
Odorless.
Solubility:
Soluble in water.
Density:
2.1
pH:
1.18 (1% solution @ 25C (77F))
% Volatiles by volume @ 21C (70F): 
0
Boiling Point:
Decomposes.
Melting Point:
205C (401F)
Vapor Density (Air=l):
3.3
Vapor Pressure (mm Hg):
No information found.



Evaporation Rate (BuAc=l);
No information found.

10. Stability and Reactivity
Stability:
Stable imder ordinary conditions of use and storage. Solutions are acidi c. In water solution slowly hydrolyzes to 
form ammonium sulfate and bisulfate.
Hazardous Decomposition Products:
May emit ammonia, oxides of sulfur, oxides of nitrogen, and oxides of carbon.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
Strong oxidizers, nitric acid, chlorine. Solutions are strong acids and react violently with bases.
Conditions to Avoid:
Dusting and incompatibles.

11. Toxicological Information

Oral rat LD50: 3160 mg/kg; Irritation data: skin human, standard Draize: 4%/5D-I mild. Skin rabbit, standard 
Dratze, 500 mg/24H severe. Eye rabbit, standard Draize; 250 ug/24H Severe.

-------------- \Cancer ListsX------

Ingredient

Sulfamic Acid (5329-14-6)

---- NT? Carcinogen----
Known .Anticipated lARC Category

No No None

12. Ecological Information
Environmental Fate:
No information formd. 
Environmental Toxicity:
No information found.

13. Disposal Considerations
Whatever caimot be saved for recovery or recycling should be managed in an appropriate and approved waste 
facihty. Although not a listed RCRA hazardous waste, this material may exhibit one or more characteristics of a 
hazardous waste and require appropriate analysis to determine specific disposal requirements. Processing, izse or 
contamination of this product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in accordance with 
federal, state and local requirements.

14. Transport Information
Domestic (Land, D.O.T.)

Proper Shipping Name: SULFAMIC ACID 
Hazard Class: 8 
UN/NA: UN2967



Packing Group: III
Information reported for product/size: 12KG 

International (Water, LM.O.)

Proper Shipping Name: SULPHAMIC ACID 
Hazard Class: 8 
UN/NA: UN2967 
Packing Group: IH
Information reported for product/size: 12KG 

International (Air, LC.A.O.)

Proper Shipping Name: SULPHAMIC ACID 
Hazard Class: 8 
UN/NA: UN2967 
Packing Group: III
Information reported for product/size: 12KG

15. Regulatory Information
-------------- \Chemical Inventory Status - Part 1\-
Ingredient TSCA EC Japan Australia 

Yes Yes Yes Yes

—Canada—
Korea DSL NDSL Phil.

Sulfamic Acid (5329-14-6)

-------------- \Chemical Inventory Status - Part 2\—

Ingredient

Sulfamic Acid (5329-14-6) Yes Yes No

-------------- \Federal, State & International Regulations - Part 1\
-s:

Ingredient RQ

Sulfamic Acid (5329-14-6) No No No

Yes

SARA 313----------
List Chemical Catg.

No

-------------- \Federal, State S Internarional Regulations - Part 2\-
-RCRA-

Ingredient CERCLA

Sulfamic Acid (5329-14-6) No

261.33

No

-TSC.A- 
8 (d)

No

Chemical Weapons Convention; No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic; No Fire: No Pressure: No
Reactivity: No (Pure / Solid)

Australian Hazchem Code: 2T 
Poison Schedule: S6 
WHMIS:
This MSDS has been prepared according to the hazard criteria of the Cont rolled Products Regulations (CPR) and 
the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0
Label Hazard Warning:
DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES



SEVERE IRRITATION AND BURNS TO EVERY AREA OF CONTACT. MAY CAUSE LUNG DAMAGE.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe dust.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Label First Aid:
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to 
an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing be fore reuse. In all cases get medical 
attention immediately.
Product Use:
Laboratory Reagent.
Revision Information:
No Changes.
Disclaimer:

4:****■):*******4:4 Ûsi|c>|c>C **s|s********♦♦***s(t*******

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR 
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR 
RELIANCE UPON THIS INFORMATION.
**^Li:t*:tf^::t:******************************************<H******************** ************************

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)
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PORTS MSDS #: 5150

PRODUCT: SULFURIC ACID 

PART NUMBER;

FORMULA: H2S04 

KEYWORD: ACID

PORTS NDMBER: 03-401-1075; 03-450-0110

PORTS MISC INFO:
01-01-1075
95-01-0120

PORTS RATING: HFR=302

MANUFACTURER:
ASARCO, INC.
180 MAIDEN LANE 
NEW YORK 
NY

10038
PHONE: PHONE: 212-510-2000 
EMERGENCY PHONE:

Physical/Chemical Characteristics

Boiling Point. 
Melting Point. 
Freezing Point 
Pour Point . . 
Softening Point

Specific Gravity 
Vapor Pressure . 
Vapor Density. . 
Percent Volatiles 
Evaporation Rate
pH...........................
Molecular Weight 
Viscosity

BT 529 538 F
EQ -20 F
NG
NG
NG

BT 1.835 1.844
EQ .005
NA
NG
NA
EQ .9 
EQ 98.08 
NG

NOTE: 276-281'C.
NOTE: @ 93.19%; -I'C @ 98%

NOTE: MMHG @ 20'C, 90%. 
NOTE: NOT APPLICABLE.

NOTE: NOT APPLICABLE.
NOTE: 1% SOLUTION.

Solubility in Water. COMPLETE,
Odor/Appearance/other Characteristics .-

OILY, COLORLESS TO SLIGHTLY YELLOW, CLEAR-TURBID LIQ. / ODOR THRESH;-! MG/M3,

===== Fire & Explosive Hazard Data =====

Flash Point, Closed Cup . . NA
Flash Point, Open Cup . . . NA
Fire Point.................................NG
Auto Ignition.......................... NA
Explosive/Flammable. Limits

Lower (LEL)........................ NA
Upper (DEL)........................ NA

Shipping Regulations
UN/NA Number......................... UN183 0
D.O.T. Hazard Class. . . CORROSIVE' MATERIAL
Label................................. NOT GIVEN
Proper Shipping Name . . NOT GIVEN

NOTE: NOT APPLICABLE.
NOTE: NOT APPLICABLE.

NOTE: NOT APPLICABLE.

NOTE: NOT APPLICABLE. 
NOTE: NOT APPLICABLE.

Preparer/Contact Information: SULFURIC ACID SALES DEPARTMENT, 800 433-2243

1
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Date Prepared/Revised 12/08/94 

==== Component Information ====

SULFORIC ACID
OSHA PEL (PPM)

OSHA PEL (MG/M3)
ACGIH TLV (PPM)

ACGIH TLV (MG/M3)
STEL (PPM): NG 

STEL (MG/M3):
Product V: BT 93 99 

C.A.S. No.: 7664939

1.0

1.0

===== A. PRODUCT/COMPANY IDENTIFICATION =====

PRODUCT NAME: SULFURIC ACID

TRADE NAME (COMMON NAME OR SYNONYM): Sulfuric Acid, Oil of Vitriol 

CHEMICAL NAME: Sulfuric Acid
<

ASARCO PRODUCT CODE #: 1860 

FORMULA: H2S04 

MOLECULAR WEIGHT: 98.08 

14605

ISSUED DATE: 1/7/83 
REVISED DATE: 12/8/94

PHONE: 212-510-2000

CONTACT:

GENERAL INFORMATION:

DEPARTMENT OF ENVIRONMENTAL SCIENCES:

DAY: 801-262-2459 
NIGHT: 801-561-3044

FIRST AID INFORMATION - (MEDICAL DEPT.): 415-457-0383

TRANSPORTATION EMERGENCIES - CHEMTREC: 800-424-9300

MANUFACTURER'S NAME AND ADDRESS: ,,

ASARCO INCORPORATED
180 MAIDEN LANE
NEW YORK, NEW YORK 10038

===== B. COMPOSITION/INFORMATION ON INGREDIENTS =====

SEE COMPONENT INFORMATION.

===== C. HAZARDS IDENTIFICATION

PRIMARY ROUTES OF ENTRY:

INGESTION: X 
INHALATION: X 
SKIN:
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.CINOGENICITY: The International .Agency for Research on Cancer (lARC) has 
.assified "strong inorganic acid mists containing sulfirric acid" as 
arcinogenic to humans. This classification does not apply to sulfuric acid 
: sulfuric acid solutions.

WARNING: This product contains a chemical knovm to the state of California 
to cause cancer.

ACUTE OVEREXPOSURE (SYMPTOMS AND EFFECTS):

Inhalation of fumes or mists can caxise irritation or corrosive bums to the 
upper respiratory system. Lung irritation and pulmonary edema can occur.

Ingestion can cause irritation and corrosive bums to throat, mouth, and 
stomach. Can be fatal if swallowed.

Causes severe bums or irritation on skin contact.

Liquid contact with the eyes can cause irritation, comeal bums, and 
blindness. Mist contact may irritate or biim.

CHRONIC OVEREXPOSURE (SYMPTOMS AND EFFECTS) : Long term exposure to high 
levels of acid fumes may cause erosion of teeth followed by jaw necrosis, 
bronchial irritation, coughing, and bronchial pneumonia, or gastrointestinal 
disturbances.

MEDICAL CONDITIONS POSSIBLY AGGRAVATED: Acute and chronic respiratory 
diseases.

===== D. FIRST AID MEASURES =====

INHALATION: Remove from exposure; place individual binder care of a physician.

NGESTION: Drink large amounts of water (or milk, if available) to dilute the 
^cid. DO NOT INDUCE VOMITING!

SKIN AND EYE: Immediately flush with plenty of water for at least 15 minutes. 
Remove contaminated clothing. GET PROMPT MEDICAL ATTENTION!

E. FIRE FIGHTING MEASURES

FLASH POINT: Not Applicable

AUTO IGNITION TEMPERATURE: Not Applicable

FLAMMABLE LIMITS IN AIR (% BY VOL.) : Not i^plicable

UNUSUAL FIRE AND EXPLOSION HAZARDS: Flammable and explosive hydrogen gas can 
be generated inside metal drums and storage tanks. Concentrated acid can 
ignite combustible materials on contact. Acid plus active metal can also form 
explosive concentrations of hydrogen.

FIRE EXTINGUISHING AGENTS RECOMMENDED: If involved in a fire, use water 
spray; avoid spraying water into containers. If only a small amount of 
combustibles is present, smother fire with dry chemical.

FIRE EXTINGUISHING AGENTS TO AVOID: Direct stream of water may cause 
spattering.

SPECIAL FIRE FIGHTING PRECAUTIONS: Use NIOSH/MSHA approved self-contained 
breathing apparatus and full protective clothing if involved in fire. At high 
temperatures, sulfuric acid or sulfur trioxide mists can be released from 
rented or ruptured containers. If water is added to concentrated sulfuric 
.cid, violent spattering can occur and considerable heat may be evolved.

===== F. RELEASE MEASURES
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SPILLS OR LEAKS: Dilute small spills.or leaks cautiously with plenty of 
'ater. Neutralize with alkali such as soda ash or lime. Adequate ventilation 

5 required for soda ash due to release of C02 gas. No smoking in spill area. 
.iajor spills must be handled by a predetermined plan. Diking with soda ash is 
recommended. Attempt to keep out of sewer.

= ==== G. HANDLING AND STORAGE = ====

NORMAL HANDLING:

Do not get in eyes, on skin, or clothing. Do not breathe vapor or mists.

Use protective equipment as outlined in Section H.

Do not add water to acid. When diluting, always add acid to water 
cautiously and with agitation. Use with adequate ventilation.

STORAGE: Protect from physical damage. Store in cool, well-ventilated area 
away from combustibles and reactive chemicals. Keep out of sxm and away from 
heat. Keep containers in upright position. No smoking in storage areas.

H. EXPOSURE CONTROLS/PERSONAL PROTECTION

EJNGINEERING CONTROLS: Adequate ventilation to maintain mist below permissible 
exposure limits. Packaging, unloading areas, or open processing equipment may 
require mechanical ventilation.

PERSONAL HYGIENE: Avoid inhalation or ingestion. Practice good housekeeping 
and personal hygiene procedures. Wash thoroughly before eating or smoking. Do 
lot wear contaminated clothing" home.

PECIAL PRECAUTIONS/PROCEDURES/LABEL INSTRUCTIONS: Loosen closures carefully.
%

NFPA CLASSIFICATION: 3H, OF, 2R, W/- 
LABEL SIGNAL WORD: DANGER

RESPIRATORY PROTECTION: When airborne e:^osures may exceed OSHA/ACGIH 
•permissible air concentrations, the minimum respiratory protection 
recommended is a negative pressure air purifying respirator with cartridges 
that are NIOSH/MSHA approved against dusts and mists having a TWA not less 
than 0.05 mg/cu.m.

EYES AND FACE: Chemical goggles or faceshield required.

OTHER CLOTHING AND EQUIPMENT: Rubber gloves and apron or equivalent required 
when handling sulfuric acid. Full protective clothing recommended when 
handling large quantities of sulfuric acid.

= = === I. PHYSICAL/CHEMICAL PROPERTIES ==== =

SEE PHYSICAL/CHEMICAL CHARACTERISTICS OR FIRE & EXPLOSIVE HAZARD DATA.

MELTING POINT (DEGREES-C): 93.19% at -29 C, 98% at -1C 

VAPOR PRESSURE (MM HG) : 95% = 0.0015 AT 35 C

===== J. STABILITY AND REACTIVITY =====

TABILITY; Stable

CONDITIONS TO AVOID: Not Applicable

INCOMPATIBILITY (MATERIALS TO AVOID) : Sulfuric acid is not flammable but ^ 
highly reactive and capable of igniting finely divided combustible materials
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on contact. Reacts Violently with water and organic materials with evolution 
of heat. Extremely hazardous in contact with many materials, particularly 

■’arbides, chlorates, fulminates, nitrates, picrates, powdered metals and 
;her combustible materials. Attacks many metals releasing hydrogen. Examples 

jf common inorganic chemicals that should be avoided include: sodium 
carbonate, sodium hydroxide, elemental sodium, potassium permanganate, 
ammonium hydroxide, and potassium chlorate. Common organic chemicals that 
have been reported as being incoir^atible with sulfuric acid include: ethylene 
glycol, aniline, and ethylene diamine.

HAZARDOUS DECOMPOSITION PRODUCTS: Sulfur Trioxide Mist 

HAZARDOUS POLYMERIZATION: Will not occur 

CONDITIONS TO AVOID: Not Applicable

===== K. TOXICOLOGICAL INFORMATION =====

LD50 (SPECIES, ROUTE):

SULFURIC ACID: 21.40 mg/kg (rat, oral)

LC50 (SPECIES):

SULFURIC ACID: 510 mg/cu.m/2 hrs. (rat)

MUTAGENICITY: Not available

===== L. ECOLOGICAL =====

ECOTOXICITY: Not available 

NVIRONMENTAL FATE: Not available

M. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL METHODS, (DISPOSER MUST COMPLY WITH FEDERAL, STATE, AND LOCAL 
DISPOSAL OR DISCHARGE LAWS) : If hazardous under 40 CFR 261, Subparts B and C, 
material must be treated or disposed in a facility meeting the requirements 
of 40 CFR 264 or 265. If non-hazardous, material should be disposed in a 
facility meeting the requirements of 40 CFR 257.

EPA HAZARDOUS WASTE NUMBER: DO02 (corrosive)

40 CFR 261:

RCRA STATUS OF UNUSED MATERIAL: If discarded in unaltered form, material 
should be tested to determine if it must be classified as a hazardous waste 
for disposal purposes. Under specific circumstances, application can be made 
to the EPA Administrator to have a particular waste designated non-hazardous.

===== N. TRANSPORT =====

DOT REGULATION AND ID (OR PIN) NUMBER: Sulfuric acid is regulated as a 
corrosive material with an identification number of UN1830.

===== O. REGULATORY INFORMATION =====

WHMIS CLASSIFICATION, SARA REGULATION AND OTHER INFORMATION: 

WHMIS Classifies ’this material as Class C, DIA, and E.

TSCA STATUS: On TSCA Inventory
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REGULATED UNDER SARA TITLE III:

SECT. 302; Sulfuric Acid
SECT. 311/312: Immediate and Delayed
SECT. 313 CHEMICALS: Sulfuric Acid

CERCLA REPORTABLE QUANTITY: 1000 pounds for Sulfuric Acid.

====== p. references =====
PERMISSIBLE CONCENTRATION REFERENCES: OSHA regulations for airborne 
contaminants 29 CFR 1910.1000 and 1018; ACGIH Threshold Limit Values for 
Chemical Substances.

HAZARD INFORMATION REFERENCES:

DOCUMENTATION OF THE THRESHOLD LIMIT VALUES, 6th Ed., ACGIH 
PATTY'S INDUSTRIAL HYGIENE AND TOXICOLOGY, Vol. 2A, 3rd Rev. Ed. 
HANDBOOK OF TOXIC AND HAZARDOUS CHEMICALS; Sittig, Marshall; 1981 
NFPA FIRE PROTECTION GUIDE ON HAZARDOUS MATERIALS, 10th Ed.
TOMES PLUS DATABASE; Micromedex, Inc. Vol. 17, 1993 
DATATOX DATABASE; Spectrum Research, Inc., Version 2.0, 1992

GENERAL:

HANDBOOK OF CHEMISTRY AND PHYSICS, 57th Ed., 1967-77, Weast 
CRC Inc.

R.C.,Editor,

===== Q. ADDITIONAL INFORMATION =====

INFORMATION (HAZARDS, FIRST AID, ETC.) IS ABBREVIATED. MORE INFORMATION IS 
CONTAINED IN REFERENCES FOUND IN SECTION P.

ADDITIONAL INFORMATION CONTACT:

ASARCO INCORPORATED 
SULFURIC ACID SALES DEPARTMENT 
P.O. BOX 5747 
TUCSON, AZ 85703-0747 
(800) 433-2243

THIS MATERIAL SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION, 
CONSIDERATION, AND INVESTIGATION. ASARCO INCORPORATED PROVIDES NO WARRANTIES, 
EITHER EXPRESS OR IMPLIED, AND ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR 
COMPLETENESS OF THE DATA CONTAINED HEREIN.



SIGMA-ALDRICH sigma-aldrich.com

Material Safety Data She
Version 4.0 

Revision Date 03/12/2010 
Print Date 06/18/2010

1. PRODUCT AND COMPANY IDENTIFICATION
Product name : Toluene

Product Number 
Brand

Company

Telephone
Fax
Emergency Phone #

179965
Sigma-Aldrich

Sigma-Aldrich 
3050 Spruce Street 
SAINT LOUIS MO 63103 
USA
+18003255832 
+18003255052 
(314) 776-6555

2. HAZARDS IDENTIFICATION 

Emergency Overview 

OSHA Hazards
Flammable liquid, Irritant, Teratogen, Reproductive hazard

Target Organs
Bladder, Liver, Kidney, Brain.

GHS Label elements, including precautionary statements 

Pictogram

Signal word
Hazard statement(s)
H225 
H304 
H315 
H319 
H332 
H361 
H371 
H401

Precautionary statement(s) 
P210 
P260 
P281
P301+ P310 
P305 + P351+ P338

P331

HMIS Classification 
Health hazard;
Chronic Health Hazard; 
Flammability;
Physical hazards;

NFPA Rating

Danger

Highly flammable liquid and vapour.
May be fatal if swallowed and enters airways.
Causes skin irritation.
Causes serious eye irritation.
Harmful if inhaled.
Suspected of damaging fertility or the unborn child.
May cause damage to organs.
Toxic to aquatic life.

Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
Do not breathe dust/fume/gas/mist/vapours/spray.
Use personal protective equipment as required.
IF SWALLOWED; Immediately call a POISON CENTER or doctor/physician.
IF IN EYES; Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.
Do NOT induce vomiting.

3
0
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Health hazard:
Fire.
Reactivity Hazard; 

Potential Health Effects 

Inhalation

Skin
Eyes
Ingestion

2
3
0

May be harmful if inhaled. Causes respiratory tract irritation. Vapours may cause 
drowsiness and dizziness.
May be harmful if absorbed through skin. Causes skin irritation.
Causes eye irritation.
Aspiration hazard if swallowed - can enter lungs and cause damage. May be harmful if 
swallowed.

3. COMPOSmON/INFORMATION ON INGREDIENTS
Formula
Molecular Weight

; CyHg 
; 92.14 g/mol

CAS-No. EC-No. Index-No. 1 Concentration

Toluene
108-88-3 203-625-9 601-021-00-3 -

4. FIRST AID MEASURES
General advice
Move out of dangerous area.Consult a physician. Show this safety data sheet to the doctor in attendance.

if inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a 
physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media
For small (incipient) fires, use media such as "alcohol” foam, dry chemical, or carbon dioxide. For large fires, apply water 
from as far as possible. Use very large quantities (flooding) of water applied as a mist or spray; solid streams of water 
may be ineffective. Cool all affected containers with flooding quantities of water.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

Further information
Use water spray to cool unopened containers.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Remove all 
sources of ignition. Evacuate personnel to safe areas. Beware of vapours accumulating to form explosive 
concentrations. Vapours can accumulate in low areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to local / national regulations (see section 13).
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IDLING AND STORAGE 

Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking. Take measures to prevent the build up of electrostatic charge. 

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage. Store in cool place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Components with workplace control parameters

Components CAS-No. Value Control
parameters

Update Basis

Toluene 108-88-3 TWA 100 ppm
375 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

STEL 150 ppm
560 mg/m3

1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air 
Contaminants -1910.1000

TWA 200 ppm 1997-08-04 USA. Occupational Exposure Limits 
(OSHA) - Table Z2

Remarks Z37.12-1967

CEIL 300 ppm 1997-08-04 USA. Occupational Exposure Limits 
(OSHA) - Table Z2

Z37.12-1967

Peak 500 ppm 1997-08-04 USA. Occupational Exposure Limits 
(OSHA)-Table Z2

Z37.12-1967

TWA 20 ppm 2008-01-01 USA. ACGIH Threshold Limit Values 
(TLV)

Visual impairment Female reproductive Pregnancy loss 2008 Adoption Substances for which there 
is a Biological Exposure Index or Indices (see BEI® section) Not classifiable as a human 
carcinogen: Agents which cause concern that they could be carcinogenic for humans but which 
cannot be assessed conclusively because of a lack of data. In vitro or animal studies do not provide 
indications of carcinogenicity which are sufficient to classify the agent into one of the other 
categories.

Personal protective equipment 
Respiratory protection
Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose 
combination (US) ortype ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components 
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves.

Eye protection
Face shield and safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place. 
Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of 
workday.
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9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance
Form

Colour

Safety data
pH
Melting point 
Boiling point 
Flash point 
Ignition temperature 

Lower explosion limit 
Upper explosion limit 
Vapour pressure 
Density
Water solubility

liquid

colourless

no data available 
-93 °C (-135 T)
110-111 °C (230-232 °F)
4.0 “C (39.2 T)-closed cup 
535 °C (995 °F)
1.2 %(V)
7%(V)
29.1 hPa (21.8 mmHg) at 20.0 °C (68.0 °F) 
0.865 g/mL at 25 °C (77 °F) 
no data available

10. STABILITY AND REACTIVITY
Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
Vapours may form explosive mixture with air.
Conditions to avoid 
Heat, flames and sparks.

Materials to avoid 
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides

11. TOXiCOLOGICAL INFORMATION
Acute toxicity
LD50 Oral - rat - > 5,580 mg/kg

LC50 Inhalation - rat - 4 h -12,500 - 28,800 mg/m3
LD50 Dermal - rabbit -12,196 mg/kg

Skin corrosion/irritation 
Skin - rabbit - Skin irritation - 24 h

Serious eye damage/eye irritation
Eyes - rabbit - Severe eye irritation - 24 h

Respiratory or skin sensitization 
no data available

Germ cell mutagenicity

no data available 

Carcinogenicity
lARC: 3 - Group 3; Not classifiable as to its carcinogenicity to humans (Toluene)
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NTP; No component of this product present at levels greater than or equal to 0.1% is identified as a known or
anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity
Damage to fetus possible
Suspected human reproductive toxicant

Reproductive toxicity - rat - Inhalation
Paternal Effects: Spermatogenesis (including genetic material, sperm morphology,motility, and count).
Experiments have shown reproductive toxicity effects in male and female laboratory animals.

Developmental Toxicity - rat - Oral
Effects on Embryo or Fetus: Fetotoxicity (except death, e.g., stunted fetus).

Specific target organ toxicity - single exposure (GHS)
May cause damage to organs.
Specific target organ toxicity • repeated exposure (GHS) 
no data available
Aspiration hazard
May be fatal if swallowed and enters airways.

Potential health effects
Inhalation May be harmful if inhaled. Causes respiratory tract irritation. Vapours may cause

drowsiness and dizziness.
Ingestion Aspiration hazard if swallowed - can enter lungs and cause damage. May be harmful if

swallowed.
Skin May be harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.

Signs and Symptoms of Exposure
Lung irritation, chest pain, pulmonary edema. Inhalation studies on toluene have demonstrated the development of 
inflammatory and ulcerous lesions of the penis, prepuce, and scrotum in animals.

Additional Information
RTECS: XS5250000

12. ECOLOGICAL INFORMATION 

Toxicity
Toxicity to fish

Toxicity to daphnia 
and other aquatic 
invertebrates.

LC50 - Lepomis macrochirus (Bluegill) - 74.00 - 340.00 mg/I - 96 h 
LC50 - Oncorhynchus mykiss (rainbow trout) - 7.63 mg/I - 96 h 
NOEC - Pimephales promelas (fathead minnow) - 5.44 mg/I - 7 d 

LOEC - Pimephales promelas (fathead minnow) - 8.04 mg/I - 7 d 

EC50 - Daphnia magna (Water flea) - 8.00 mg/I - 24 h

Immobilization EC50 - Daphnia magna (Water flea) - 6 mg/I - 48 h 

Toxicity to algae EC50 - Chlorella vulgaris (Fresh water algae) - 245.00 mg/I - 24 h

EC50 - Pseudokirchneriella subcapitata (green algae) -10.00 mg/I - 24 h 

Persistence and degradability 

Bioaccumulative potential 
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Bioaccumulation Leuciscus idus (Golden orfe) - 3 d 
Bioconcentration factor (BCF): 94

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects 

no data available

13. DISPOSAL CONSIDERATIONS 

Product
Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting as this material 
is highly flammable. Observe all federal, state, and local environmental regulations. Contact a licensed professional 
waste disposal service to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
DOT (US)
UN-Number. 1294 Class; 3
Proper shipping name: Toluene 
Reportable Quantity (RQ): 1000 lbs 
Marine pollutant: No
Poison Inhalation Hazard: No

Packing group; II

IMDG
UN-Number: 1294 Class: 3
Proper shipping name; TOLUENE 
Marine pollutant: No

Packing group: II EMS-No: F-E, S-D

lATA
UN-Number: 1294 Class: 3
Proper shipping name: Toluene

Packing group: II

15. REGULATORY INFORMATION 

OSHA Hazards
Flammable liquid. Irritant, Teratogen, Reproductive hazard
DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title III, Section 302.

SARA 313 Components

Toluene
CAS-No.
108-88-3

Revision Date 
2007-07-01

SARA 311/312 Hazards
Fire Hazard, Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components

Toluene

Pennsylvania Right To Know Components

Sigma-Aldrich -179965

CAS-No.
108-88-3

CAS-No.

Revision Date 
2007-07-01

Revision Date
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Toluene

New Jersey Right To Know Components

Toluene

California Prop. 65 Components
WARNING! This product contains a chemical known to the State of 
California to cause birth defects or other reproductive harm. 
Toluene

108-88-3 2007-07-01

CAS-No. Revision Date
108-88-3 2007-07-01

CAS-No. Revision Date
108-88-3 2007-09-28

16. OTHER INFORMATION 

Further information
Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.
The above information is believed to be correct but does not purport to be ail inclusive and shall be used only as a 
guide. The information in this document is based on the present state of our knowledge and is applicable to the 
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the 
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the 
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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TETRACHLOROETHYLENE

1. Product Identification
Synonyms: ethylene tetrachloride; tetrachloroethene; perchloroethylene; carbon bichloride; carbon dichloride
CAS No.: 127-18-4
Molecular Weight: 165.83
Chemical Formula: C12C:CC12
Product Codes:
J.T. Baker: 9218, 9360, 9453, 9465, 9469 
MaUinckrodt: 1933, 8058

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Tetrachloroethylene 127-18-4 99 - 100%

3. Hazards Identification
Emergency Overview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. CAUSES 
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS 
SYSTEM, LIVER AND KIDNEYS. SUSPECT CANCER HAZARD. MAY CAUSE CANCER. Risk of 
cancer depends on level and duration of exposure.

SAF-T-DATA^**”^ Ratings (Provided here for your convenience)

Health Rating: 2 - Moderate (Poison)
Flammability Rating: 0 - None 
Reactivity Rating: 1 - Slight 
Contact Rating: 2 - Moderate (Life)
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES



Storage Color Code: Blue (Health)

Potential Health Effects

Inhalation:
Irritating to the upper respiratoiy tract. Giddiness, headache, intoxication, nausea and vomiting may follow the 
inhalation of large amounts while massive amounts can cause breathing arrest, liver and kidney damage, and 
death. Concentrations of 600 ppm and more can affect the central nervous system after a few minutes.
Ingestion:
Not highly toxic by this route because of low water solubility. Used as an oral dosage for hookworm (1 to 4 ml). 
Causes abdominal pain, nausea, dianhea, headache, and dizziness.
Skin Contact:
Causes irritation to skin. Symptoms include redness, itching, and pain. May be absorbed through the skin with 
possible systemic effects.
Eye Contact:
Causes irritation, redness, and pain.
Chronic Exposure:
May cause liver, kidney or central nervous system damage after repeated or prolonged exposures. Suspected 
cancer risk from animal studies.
Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye problems or impaired liver or kidney function may be more 
susceptible to the effects of the substance. The use of alcoholic beverages enhances the toxic effects.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a 
physician.
Ingestion:
Aspiration hazard. If swallowed, DO NOT INDUCE VOMl l ING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately.
Skin Contact:
Wash skin with soap or mild detergent and water for at least 15 minutes while removing contaminated clothing 
and shoes. Wash clothing before reuse. Call a physician.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. 
Get medical attention immediately.

Note to Physician:
Do not administer adrenaline or epinephrine to a victim of chlorinated solvent poisoning.

5. Fire Fighting Measures
Fire:
Not considered to be a fire hazard but becomes hazardous in a fire situation because of vapor generation and 
possible degradation to phosgene (highly toxic) and hydrogen chloride (corrosive). Vapors are heavier than air 
and collect in low-lying areas.
Explosion:
Not considered to be an explosion hazard. Containers may explode when involved in a fire.
Fire Extinguishing Media:
Use any means suitable for extinguishing surrounding fire. Water spray may be used to keep fire exposed 
containers cool.
Special Information:



In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with 
fiill facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Isolate 
hazard area. Keep unnecessary and improtected personnel fi-om entering. Contain and recover liquid when 
possible. Neutralize with alkaline material (soda ash, lime), then absorb with an inert material (e. g., vermiculite, 
dry sand, earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. 
Do not flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, water and air in 
excess of reportable quantities. The toll fi-ee nmnber for the US Coast Guard National Response Center is (800) 
424-8802.

7. Handling and Storage
Store in a cool, dry, ventilated area away from sources of heat or ignition. Isolate from flammable materials. 
Protect fi-om direct sunlight. Wear special protective equipment (Sec. 8) for maintenance break-in or where 
exposures may exceed established exposure levels. Wash hands, face, forearms and neck when exiting restricted 
areas. Shower, dispose of outer clothing, change to clean garments at the end of the day. Avoid 
cross-contamination of street clothes. Wash hands before eating and do not eat, drink, or smoke in workplace. 
Containers of this material may be hazardous when empty since they retain product residues (vapors, liquid); 
observe all warnings and precautions fisted for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL):
100 ppm (TWA), 200 ppm (ceiling),
300 ppm/5min/3-hour (max)

-ACGEH Threshold Limit Value (TLV):
25 ppm (TWA), 100 ppm (STEL); fisted as A3, animal carcinogen
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne 
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the 
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH 
document. Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined hood, or fiill-facepiece 
self-contained breathing apparatus.
Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to 
prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions is possible. Maintain 
eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:



Clear, colorless liquid.
Odor:
Ethereal odor.
Solubility:
0.015 g in 100 g of water.
Specific Gravity:
1.62@20C/4C
pH:
No information found.
% Volatiles by volume @ 21C (70F): 
100
Boiling Point:
121C (250F)
Melting Point:
-19C (-2F)
Vapor Density (Air=l):
5.7
Vapor Pressure (mm Hg):
18@25C (77F)
Evaporation Rate (BuAc=l):
0.33 (trichloroethylene = 1)

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage. Slowly decomposed by light. Deteriorates rapidly in warm, 
moist climates.
Hazardous Decomposition Products:
Carbon dioxide and carbon monoxide may form when heated to decomposition. Hydrogen chloride gas and 
phosgene gas may be formed upon heating. Decomposes with moisture to yield trichloroacetic acid and 
hydrochloric acid.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
Strong acids, strong oxidizers, strong alkalis, especially NaOH, KOH; finely divided metals, especially zinc, 
barium, lithium. Slowly corrodes aluminum, iron and zinc.
Conditions to Avoid:
Moisture, light, heat and incompatibles.

11. Toxicological Information

Oral rat LD50: 2629 mg/kg; inhalation rat LC50: 4100 ppm/6H; investigated as a tumorigen, mutagen, 
reproductive effector.

-------------- \Cancer Lists\---------------

Ingredient

Tetrachloroethylene (127-18-4)

---- NTP Carcinogen-----
Knov?n Anticipated lARC Category

No Yes

12. Ecological Information
Environmental Fate:
When released into the soil, this material is expected to quickly evaporate. When released into the soil, this



material may leach into groundwater. When released into the soil, this material may biodegrade to a moderate 
extent. When released to water, this material is expected to quickly evaporate. When released into water, this 
material is not expected to biodegrade. This material is not expected to significantly bioaccumulate. When 
released into the air, this material may be moderately degraded by reaction with photochemically produced 
hydroxyl radicals.
Environmental Toxicity:
The LC50/96-hour values for fish are between 1 and 10 mg/1. The LC50/96-hour values for fish are between 10 
and 100 mg/1. This material is expected to be toxic to aquatic life.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA 
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations may differ fi-om federal 
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local 
requirements.

14. Transport Information
Domestic (Land, D.O.T.)

Proper Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 
UN/NA: UNI897 
Packing Group: III
Information reported for product/size: 4L 

International (Water, I.M.O.)

Proper Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 
UN/NA: UN 1897 
Packing Group: HI
Information reported for product/size: 4L 

International (Air, I.C.A.O.)

Proper Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 
UN/NA: UNI 897 
Packing Group: III
Information reported for product/size: 4L

15. Regulatory Information
-------------- \Chemical Inventory Status - Part 1\-
Ingredient TSCA EC Japan Australia

Tetrachloroethylene (127-18-4) Yes Yes Yes Yes

-------------\Cheiaical Inventory Status -

Ingredient

- Parr 2\ —

Korea
—Canada— 
DSL NDSL Phil.

Tetrachloroethylene (127-18-4) Yes Yes No Yes

-\Federal, State & International Regulations - Part 1\-



Ingredienc

Tetrachloroethylene (127-18-4)

-SARA 302- 
RQ TPQ

--------- SARA 313----------
List Chemical Catg.

No No Yes

Tetrachloroethylene (127-18-4) 100 D210

No

------------ \Federal, State & International Regulations - Part 2\----------------
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Pure / Liqfuid)

WARNING:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE 
CANCER.

Anstralian Hazchem Code: 2[Z]
Poison Schedule: None allocated.
WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and 
the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0
Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. CAUSES 
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM, 
LIVER AND KIDNEYS. SUSPECT CANCER HAZARD. MAY CAUSE CANCER. Risk of cancer depends on 
level and duration of exposure.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor or mist.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Label First Aid:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difBcult, give oxygen. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an 
unconscious person. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases call a 
physician.
Product Use:
Laboratory Reagent.
Revision Information:
No Changes.
Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product. 
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR



THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR 
RELIANCE UPON THIS INFORMATION.

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)
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HEWLETT PACKAED -- TONER (PRE-MIXED), 1727BA
material safety data sheet
*SN: 685000N024529 
mufacturer's CAGE: 98220 

^-^art No. Indicator: A
Part Number/Trade Name: TONER (PRE-MIXED), 17278A

General Information

Company's Name: HEWLETT PACKARD CO 
Company's Street: 16399 W BERNARDO DR 
Company's City: SAN DIEGO 
Company's State: CA 
Company's Country: US 
Company's Zip Code: 92127-1899 
Conpany's Emerg Ph #: 619-487-4100 
Company's Info Ph #: 619-487-4100 
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SMJ
Date MSDS Prepared: 29JUN89 
Safety Data Review Date: 13FEB92 
MSDS Serial Number: BMQXG 
Hazard Characteristic Code: N/

Ingredients/Identity Information

MSDS BMQXG

Proprietary: NO
Ingredient: ISOPAR-G; (SOLVENT, ISOPAR-G (MFR CAS NO 64742-48-9)) 
Ingredient Sequence Number: 01 
Percent: >97
NIOSH (RTECS) Number: 10003601P 
OSHA PEL: NOT APPLICABLE 
ACGIH TLV: NOT APPLICABLE 
ther Recommended Limit: 300 PPM (MFR)

Proprietary: NO
Ingredient: DYESTUFF; (POLYMER £ DYE STUFF) 
Ingredient Sequence Number: 02 
Percent: <3
NIOSH (RTECS) Number: 1001201DS 
OSHA PEL: NOT APPLICABLE 
ACGIH TLV: NOT APPLICABLE

Physical/Chemical Characteristics

Appearance And Odor: BLACK LIQUID; FAINT PETROLEUM HYDROCARBON ODOR.
Boiling Point: 311F,155C
Melting Point: <0F,<-18C
Vapor Pressure (MM Hg/70 F): <10 ® 25C
Vapor Density (Air=l): 5.0
Specific Gravity: <0F, <-18C
Evaporation Rate And Ref: 0.3 0 (BUTYL ACETATE = 1)
Solubility In Water: <0.1%

Fire and Explosion Hazard Data

Flash Point: 100F,38C 
Flash Point Method: TCC 
Lower Explosive Limit: 0.8%
Upper Explosive Limit: 7%
Extinguishing Media: DRY CHEMICAL, CO*2, FOAM AND MIST. WATER MAY BE 
INEFT, BUT SHOULD BE USED TO KEEP FIRE-EXPSD CNTNRS COOL.
Special Fire Fighting Proc: WEAR NIOSH/MSHA APPRVD SCBA £ FULL PROT EQUIP 
■^(FP N) . WATER NOT REC AS EXTING MEDIA AS IT SPREADS HYDROCARBON FIRES. 
ilNIMIZE BRTHG GASES, VAPS £ FUMES.

-"ttausual Fire And Expl Hazrds: NONE, HOWEVER, IT IS FLAMMABLE WHEN EXPOSED 
TO A DIRECT FLAME OR EXCESSIVE TEMPERATURES.
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Reactivity Data

■'-tability: YES
>nd To Avoid (Stability): NOT APPLICABLE.

,-l'aterials To Avoid: .STRONG OXIDANTS (LIQUID CHLORINE, CONC 0*2, CHROMIC 
ACID).
Hazardous Decon^5 Products: NONE, HOWEVER, MOST PRODUCTS OF COMBUSTION ARE 
TOXIC.
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT RELEVANT

Health Hazard Data

LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER.
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: NO 
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: (ACUTE & CHRONIC) BRIEF PERIODS OF HIGH
EXPOSURE CAN CAUSE DIZZINESS, IRRITATION OF MUCOUS MEMBRANES, AND 
DROWSINESS. CHRONIC EXPOSURE TO CONCENTRATIONS BELOW 300 PPM ARE NOT 
CURRENTLY BELIEVED TO PRODUCE LONG TERM ADVERSE EFFECTS.
Carcinogenicity - NTP: NO 
Carcinogenicity - lARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: NOT RELEVANT
Signs/Synptoms Of Overexp: EXCESSIVE EXPOSURE CAN CAUSE HEADACiffi, NAUSEA, 
AND EYE IRRITATION. SEVERE EXPOSURE CAN CAUSE MILD DEPRESSION AND/ OR 
RESPIRATORY IRRITATION AND DIFFICULTY IN BREATHING. SKIN CONTACT CAN CAUSE 
DRYING AND CHAPPING. EYE CONTACT CAN CAUSE IRRITATION OF CONJUNCTIVA.
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.
Emergency/First Aid Proc; INGEST: GET MD IMMEDIATELY. DO NOT INDUCE 
VOMITING AS IT MAY ASPIRATE IN LUNGS AND CAUSE PNEUMONIA-LIKE DISORDERS. 
WASH THOROUGHLY WITH SOAP AND WATER. INHAL: REMOVE TO FRESH AIR. SUPPORT 
BREATHING (GIVE 0*2/ARTIFICIAL RESPIRATION) (FP N) .

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: EXTINGUISH IGNITION SOURCES, PROVIDE 
VENTILATION, SOAK UP WITH INERT ABSORBENT AND PLACE IN A FLAMMABLE WASTE 
CONTAINER. IN CERTAIN SITUATIONS, SPILL REPORTS MAY NEED TO BE SUBMITTED TO 
LOCAL AUTHORITIES.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Method: CONSULT FEDERAL, STATE AND LOCAL AUTHORITIES FOR 
APPROVED WASTE DISPOSAL METHOD. HAZARD CLASSIFICATION: FLAMMABLE LIQUID. ID 
NUMBER: UN#1993.
Precautions-Handling/Storing: KEEP CONTAINER CLOSED, AVOID HANDLING NEAR 
HEAT, STRONG LIGHTS, SPARKS, OPEN FLAMES, AND STRONG OXIDANT.
Other Precautions: AVOID BREATHING VAPORS AND PROLONGED OR REPEATED SKIN 
CONTACT.

Control Measures

Respiratory Protection: NONE WHEN USED IN WELL-VENTILATED AHEAS ACCORDING 
TO DIRECTIONS. NIOSH/MSHA APPROVED RESPIRATOR APPROPRIATE FOR EXPOSURE OF 
CONCERN (FP N) .
Ventilation: MECHANICAL (GENERAL): GENERAL OFFICE VENTILATION.
Protective Gloves: NEOPRENE OR NITRILE GLOVES.
Eye Protection: CHEM WORK GOGG/FULL LENGTH FSHLD (FP N).
Other Protective Equipment: NO SPECIFIC REQUIREMENT WHEN USED ACCORDING TO 
DIRECTIONS.
Work Hygienic Practices: AVOID BREATHING VAPORS, AND AVOID PROLONGED OR 
REPEATED SKIN CONTACT.
Suppl. Safety & Health Data: NONE SPECIFIED BY MANUFACTURER.

Transportation Data

Trans Data Review Date: 92128
DOT PSN Code: GJL
DOT Proper Shipping Name; FLAMMABLE LIQUIDS, N.O.S.
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DOT Class: 3 
DOT ID Number: UNI993 
'OT Pack Group: III 
DT Label: FLAMMABLE LIQUID 

IMO PSN Code: HIA
IMO Proper Shipping Name: FLAMMABLE LIQUID, N.O.S.
IMO Regulations Page Number: 3345
IMO UN Number: 1993
IMO UN Class: 3.3
lATA PSN Code: MCA
lATA UN ID Number: 1993
lATA Proper Shipping Name: FLAMMABLE LIQUID, N.O.S. *
lATA UN Class: 3
lATA Label: FLAMMABLE LIQUID
AFI PSN Code: MCA
AFI Prop. Shipping Name: FLAMMABLE LIQUIDS, N.O.S.
AFI Class: 3
AFI ID Number: UN1993
AFI Pack Group: III
AFI Label: FLAMMABLE LIQUID
AFI Basic Pac Ref: 7-7

Disposal Data

Label Data

Label Required: YES 
Tecimical Review Date; 12FE392 
Label Date: 12FEB92 
Label Status: G
Common Name: TONER (PRE-MIXED), 17278A 
Chronic Hazard: NO 
lignal Word: WARNING! 
jcute Health Hazard-Slight: X 

^ Contact Hazard-Moderate: X 
Fire Hazard-Moderate: X 
Reactivity Hazard-None: X
Special Hazard Precautions: FLAMMABLE. KEEP AWAY FROM HEAT, SPARKS, OPEN 
FLAME. ACUTE: EYE CONTACT CAN CAUSE IRRITATION OF CONJUNCTIVA. SKIN CONTACT 
CAN CAUSE DRYING AND CHAPPING. EXCESSIVE EXPOSURE CAN CAUSE HEADACHE, 
NAUSEA, RESPIRATORY IRRITATION, DIZZINESS, DROWSINESS. CHRONIC: NONE 
SPECIFIED BY MANUFACTURER.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y
Label Name: HEWLETT PACKARD CO
Label Street: 16399 W BERNARDO DR
Label City: SAN DIEGO
Label State: CA
Label Zip Code: 92127-1899
Label Country: US
Label Emergency Number: 619-487-4100

URL for this msds http://siri.org. If you wish to change, add to, or 
delete information in this archive please sent updates to dan@siri.org.
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SIS
MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME:
Product ID:_____
SYNONYMS: 
ISSUE DATE: _

_ T richloroethylene 
0085

..Trichloroethene; Trichlorethylene; Trichlor; C2HCI3 

.06/01/2007
EDITION NO.: ____ 22

PPG Industries, Inc.
One PPG Place, Pittsburgh, PA 15272, USA 

24-hour Emergency Telephone Number: 1-412-434-4515 
For Product Information (8am-5pm Eastern time):

1-800-243-6774 (C/A)

PREPARER: Product Safety, Chemicals

2. COMPOSITION/INFORMATION ON INGREDIENTS
Material/CAS Number Percent

Trichloroethylene (Stabilized) >99 
79-01-6

Note: Tested Mixture
3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:

WARNING! May cause irritation to eyes and skin. Vapor harmful. Harmful if swallowed. Possible 
cancer hazard based on tests with laboratory animals - overexposure may create cancer risk.
Do not ship lightly stabilized grades in aluminum trailers.

Precautions: Avoid contact with eyes. Avoid prolonged or repeated contact with the skin. Use
only with adequate ventilation. Do not breathe vapors. High vapor concentrations can cause 
dizziness, unconsciousness, central nervous system depression or death. Long-term overexposure 
may cause liver/kidney injury. Do not use in poorly ventilated or confined spaces without proper 
respiratory protection. Ventilation must be sufficient to limit employee exposure to this product below 
permissible exposure limits. Eye irritation, dizziness and/or drunkenness are signs of overexposure. 
Do not swallow. Wash thoroughly every day after work. Do not eat, drink or smoke in work area.

Page 1 of 7



PPG: 0085 Trichloroethylene 06/01/2007

FIRST AID MEASURES

INHALATION: Move person to fresh air. If not breathing, give artificial respiration, preferably
mouth-to-mouth. If inhaled, remove from area to fresh air. Get medical attention if respiratory 
irritation develops or if breathing becomes difficult. If breathing is difficult, give oxygen. Call a 
physician.

EYE/SKIN CONTACT: In case of contact, immediately flush eyes and skin \with plenty of water
(soap and water for skin) for at least 15 minutes, while removing contaminated clothing and shoes. 
Get medical attention if irritation persists. Thoroughly clean contaminated clothing and shoes before 
reuse or discard.

INGESTION: If swallowed, give at least 3-4 glasses of water, but do not induce vomiting. Do not
give anything by mouth to an unconscious or convulsing person. Get medical attention.

NOTES TO PHYSICIAN:
Only administer adrenaline after careful consideration following overexposure. Increased sensitivity 
of the heart to adrenaline may be caused by overexposure to this product.

5. FIRE-FIGHTING MEASURES

FLASH POINT: None (by DOT test method).

FLAMMABLE LIMITS IN AIR - LOWER (%): 7.8%

FLAMMABLE LIMITS IN AIR - UPPER (%): 52%

EXTINGUISHING MEDIA: Carbon dioxide. Dry chemical. Water.

SPECIAL FIREFIGHTING PROCEDURES: Emits toxic fumes under fire conditions. When this
product is involved in fires, it can decompose to toxic, corrosive hydrogen chloride and possible 
traces of phosgene. Fire-fighters must wear NIOSH approved pressure demand, self-contained 
breathing apparatus and full protective clothing when fighting chemical fires. Vapor concentration in a 
confined or poorly ventilated area can be ignited upon contact with a high energy spark, flame, or 
high intensity source of heat. This can occur at concentrations ranging between the lower and upper 
limits (by volume) listed above.__________________ ____________________________________

ACCIDENTAL RELEASE MEASURES
ACTION TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Immediately evacuate the area. Provide maximum ventilation. Unprotected personnel should move 
upwind of spill. Only personnel equipped with proper respiratory and eye/skin protection should be 
permitted in the area. Dike area to contain spill. Take precautions as necessary to prevent 
contamination of ground and surface waters. Recover spilled material on adsorbents, such as 
sawdust or vermiculite, and sweep into closed containers for disposal. After all visible traces, 
including ignitable vapors, have been removed, thoroughly wet vacuum the area. Do not flush to 
sewer. If area of spill is porous, remove as much earth and gravel, etc. as necessary and place in 
closed containers for disposal.
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PPG: 0085 Trichloroethylene 06/01/2007 1
7. HANDLING AND STORAGE

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORAGE:
Vapors are heavier than air and will collect in low areas. Keep container closed when not in use. 
Store only in closed, properly labeled containers. This material or its vapors when in contact with 
flames, hot glowing surfaces or electric arcs can decompose to form hydrogen chloride gas and 
possible traces of phosgene. Avoid contamination of water supplies. Handling, storage and use 
procedures must be carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cause underground water contamination which may, if sufficiently severe, render a drinking water 
source unfit for human consumption. Contamination that does occur cannot be easily corrected. A 
chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity or the 
resultant mixture may have a flashpoint lower than the flammable component. Do not use cutting or 
welding torches on drums that contained this product unless properly purged and cleaned. Do not 
ship lightly stabilized grades in aluminum trailers. The only exception is Type 145 vapor degreasing 
grade. Liquid oxygen or other strong oxidants may form explosive mixtures with this product.______

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Limits:
8-hour Time Weighted Average (TWA); 15-minute Short-Term Exposure Limit (STEL) 

OSHA: 50 ppm TWA. 200 ppm STEL. (1989 Vacated PEL’S)

ACGiH: 10 ppm TWA. 25 ppm STEL.

ONTARIO: 50 ppm TWAEV , 100 ppm STEV (Short Term Exposure Value) .

PPG Internal Permissible Exposure Limit (IPEL): 5 ppm TWA. 25 ppm STEL.

RESPIRATORY PROTECTION: Airborne concentrations should be
maintained below the exposure limits. When respiratory protection is required for certain operations 
(<10x exposure limit), use an air purifying respirator. The effectiveness of an air purifying respirator is 
limited. Use only for a single short-term exposure. Use self-contained breathing apparatus (SCBA) or 
full facepiece airline respirator with auxiliary SCBA operated in the pressure demand mode for 
emergencies and for all work performed in storage vessels, poorly ventilated rooms, and other 
confined areas. Overexposure to vapors may be prevented by ensuring proper ventilation controls, 
vapor exhaust or fresh air entry. A NIOSH-approved air purifying respirator with the appropriate 
chemical cartridges or a positive-pressure air-supplied respirator may also reduce exposure. Read 
the respirator manufacturer's instructions and literature carefully to determine the type of airborne 
contaminants against which the respirator is effective, its limitations, and how it is to be properly fitted 
and used.

VENTILATION: Use local exhaust or general room/dilution ventilation sufficient to maintain
employee exposure below permissible exposure limits.

EYE AND FACE PROTECTION: Splashproof goggles.

PROTECTIVE GLOVES: Viton®. Silver Shield®. Polyvinyl alcohol (degrades in water).
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II PPG- 0085 Trichloroethylene 06/01/2007

OTHER PROTECTIVE EQUIPMENT: Boots, aprons, or chemical suits should be used when 
necessary to prevent skin contact._________________ _______________ ___

9. PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point:.....................
Vapor Density (Alr=1): 
Specific Gravity (Water=1): 
pH:

86-88 C 
4 54l’465@20/20“C 

6.7 to 7.5
FREEZING/MELTING POINT: _ -86.4 C
SOLUBILITY (wt.% In water): 0.11
Bulk Density (kg/M3):....................... 12.2 Ibs/gal @ 20°C
VOLUME % VOLATILE: __ 100
VAPOR PRESSURE: ............ .. ......... . 57.8 mm Hg @ 20 C
Evaporation Rate:... ........................... 0.28 (ethyl ether=1)

Physical State: ..............................Liquid.
Odor: .. ............... ............ ........ Ether-like
COLOR: .....-.... ..._.......Clear/Colorless

10. STABILITY AND REACTIVITY

Stability: Stable.

HAZARDOUS POLYMERIZATION: Will not occur.

INCOMPATIBILITY (CONDITIONS/MATERIALS TO AVOID):
Open flames, hot glowing surfaces or electric arcs. Avoid contamination with caustic soda, caustic 
potash or oxidizing materials. Shock sensitive compounds may be formed.

HAZARDOUS THERMAL DECOMPOSITION/COMBUSTION PRODUCTS:
Hydrogen chloride gas. Possible traces of phosgene.

11. TOXICOLOGICAL INFORMATION
ACUTE INHALATION LC50:
ACUTE DERMAL LD50:___
SKIN IRRITATION: _____
EYE IRRITATION:___ „
ACUTE ORAL LD50:_____

_.(mouse) 8450 ppm (4 hours). Slight to very low toxicity. 
_..(rabbit) >2000 mg/kg. Slight to very low toxicity.
...Mildly irritating.
...Moderately irritating.
...<rat) 5650 mg/kg. Slight to very low toxicity.

CARCINOGENICITY STATUS:............... Trichloroethylene is listed by NTP as a suspect carcinogen,
and by lARC as a Group 2A carcinogen. Trichloroethylene is listed by ACGIH as A2, a suspected 
human carcinogen.

MEDICAL CONDITIONS AGGRAVATED: Prolonged exposure above the OSHA permissible 
exposure limit may complicate existing liver and kidney diseases.
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EFFECTS OF OVEREXPOSURE:

ACUTE:

Inhalation: This product is primarily a central nervous system depressant. Inhalation can cause 
irritation of the respiratory tract, dizziness, nausea, headache, loss of coordination and equilibrium, 
unconsciousness and even death in confined or poorly ventilated areas. Fatalities following severe 
acute exposure to various chlorinated solvents have been attributed to ventricular fibrillation.

Eye/Skin: Liquid splashed in the eye can result in discomfort, pain and irritation. Prolonged or 
repeated contact with liquid on the skin can cause irritation and dermatitis. The problem may be 
accentuated by liquid becoming trapped against the skin by contaminated clothing and shoes. Skin 
absorption is not expected to be of toxicological significance under normal industrial use.

Ingestion: Swallowing of this material may result in irritation of the mouth and Gl tract along with 
other effects as listed above for inhalation. Vomiting and subsequent aspiration into the lungs may 
lead to chemical pneumonia and pulmonary edema which is a potentially fatal condition.

CHRONIC: Prolonged exposure above the OSHA permissible exposure limits may result in liver and 
kidney damage. Prudent handling practices should be followed to minimize human exposure.

CARCINOGENICITY: Chronic exposure to Trichloroethylene primarily produced renal toxicity and 
tumors in rats and liver and lung tumors in mice, with some reports of tumors at other sites.

MUTAGENESIS: When activated with microsomal enzymes, trichloroethylene has been shown to be 
weakly positive in certain microbial mutagen test systems.

EPIDEMIOLOGY: Extensive epidemiologic cohort studies of Trichloroethylene-exposed workers do 
not indicate significant increases in cancer incidence, but case-control studies suggest that 
prolonged exposure to high concentrations of Trichloroethylene can increase the incidence of renal 
cancer.

REPRODUCTIVE/DEVELOPMENTAL: Trichloroethylene was not embryotoxic or teratogenic in rats 
or mice inhaling the compound. In a teratology-reproduction study conducted by NTP, rats and mice 
fed microencapsulated trichloroethylene at doses as high as 300 mg/kg/day (rats) and 750 mg/kg/day 
(mice) showed little effect. ___ ____ ___ ___ _____

ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION:
Extreme toxicity.

LCso: 52 ppm (96 hr, Sheepshead Minnow) 
LCso: 14 ppm (96 hr, Mysid Shrimp)
ECso: 95 ppm (96 hr. Marine Alga)

ENVIRONMENTAL FATE:
No data at this time.
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13. DISPOSAL CONSIDERATIONS

DISPOSAL METHOD:
Contaminated sand, sawdust, vermiculite, soil or porous surface must be disposed of in a permitted 
hazardous waste management facility. Recovered liquids may be reprocessed or incinerated or must 
be treated in a permitted hazardous waste management facility. Waste material must be disposed of 
in accordance with federal, state, provincial, and local environmental control regulations. Empty 
containers should be recycled or disposed of through an approved waste management facility._____

14. TRANSPORT INFORMATION
Proper Shipping Name:
Hazard Class:...............
UN Number: .............
Packing Group:

Trichloroethylene 
.6.1 (Toxic) 
UN1710 
III

USA-RQ, Hazardous Substance and Quantity: 
Marine Pollutant: .......... . ......... ......None

100 lbs./45.4 kg.

15. REGULATORY INFORMATION

USA TSCA: All components of this product are listed on the TSCA Inventory.
EU EINECS: All components in this product are listed on EINECS.
CANADA DOMESTIC SUBSTANCES LIST (DSL): This product and/or all of its components are
listed on the Canadian DSL.
AUSTRALIA AlCS: All components of this product are listed on AlCS.
KOREA ECL: All components in this product are listed on the Korean Existing Chemicals Inventory 
,KECI).
JAPAN MITI (ENCS): All components in this product are listed on the
Japanese Existing and New Chemical Substances (ENCS) chemical inventory.
PHILIPPINES PICCS: All of the components in this product are listed
on the Philippines Inventory of Chemicals and Chemical Substances (PICCS).
CHINA lECSC: All components of this product are listed on the Inventory of Existing Chemical
Substances in China (lECSC) or othenwise exempt.

SARA TITLE III:
SARA (311, 312) Hazard Class:
Acute Health Hazard. Chronic Health Hazard.
SARA (313) Chemicals:
This product contains toxic chemical(s) listed below which is(are) subject to the reporting requirement 
of Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR 
Part 372.
T richloroethylene//79-01 -6
SARA Extremely Hazardous Substance:
Not listed.

CERCLA Hazardous Substance:
The following materials are listed as CERCLA Hazardous Substances in Table 302.4 of 40 CFR Part 
302: Trichloroethylene (79-01-6) RQ = 100 lbs./45.4 kg.

Page 6 of 7



|l___PPGj__^085_Trichloroeth^lene_ 06/01/2007
CALIFORNIA PROPOSITION 65:
:ause cancer.

This product is a chemical known to the State of California to

NJ RIGHT-TO-KNOW LIST: Also contains butylene oxide (CAS No. 106-88-7).

CANADA REGULATIONS (WHMIS): Class DIB - Toxic Materials. Sensitization to product: None 
known. Odor threshold: Approx. 80 ppm. Product use: degreasing solvent._________________

16. OTHER INFORMATION
The following has been revised since the last issue of this MSDS:
Date. Edition. Section 8 has been updated. Section 11 has been updated. Section 16 has been 
updated.

Previous revision date: 7/28/2006
Previous edition number: 021

NA = Not Available
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MATERIAL SAFETY DATA SHEET ”03«
. (AWIIOVCO «V THC UA. MPAMTMCNT OF LAOON AS ■ iiulrtly Smltat'' «• ttm OSHA-M Omnum LSO-OSSAI 
FOR MAZAIIDOUS PRODUCTS USED IW RLACES Of EitfLOYMEliT
SActhMil NAME ANDFROOUCT 4-4345.4-4347,4-4349 Universal Blaakst Wssb

A.8.0ICK COMPANY
ftMKMBMCY ^MOM HO.i MOUV*
M 312*647.8800

•T»UT *09Ef«m
Ul 5700 WEST TOUHY AVENUE

For Istsit data, con* 
lult manufaeturtr.

BATS THIS *0«M SrSITTSM

Ml July 2. 1985
(•tV. stats, si* sees
tol CHICAGO. ILLINOIS 60648
kKKRA^kiLL RIAMK. TbAbK MARRa. AMB BVMttMViM

•MfSATum

in renneth W. ?inter

HAZARD CLASSIFICATION FOR OEPARTIf ENT OF TRANSPORTATION (DOT) 
Flaminabts Liquid □ Combustlbls Liquid (H Corrosive MatsHsI □

Hoc regulated.DOT Shipping Name. -UNff.
SKtion 2 HAZARDOUS INGREDIENTS CAS Reg. No. % WL TLV{untte>
1.

Aliphatic Hydrocarbon (Z-1) 64742-B8-7 100 500 ppa

SsetiOMS PHYSICAL DATA FREEZINQ POINT rF|
. eOlLlNO POINT 305-335 S. SPECIFIC ORAVITV l**9 ^ ■ It 0.774

8n § 38*C. 7. « VOLATILE BV VOLUME 100
4. VAPOR OENSITV (Ilr*l} 4.73 a. COLOR AND OOOR Clear - sweet naptha
5. SOCUeiUTV IN WATER InsoiuDLe ». physical state LAquio
S«ctioa4 FIRE AND EXPLOSION HAZARD DATA

rUSH rOiRITIAMO MCTHOO uscoi
102 *F T.O.C.. C.O.C.

12. ■XTIMeWiSHIRa MKOIAs

UMITB ISTP] 
1.1 U.FA. 6.1

□water poo
(Spoam Qalcoholfoam (Seos i I ORT CHSMiCAL

BTMSR fxsT media for class B fires.
13. snctAC rtNK ri6MTiit« r»oTKCTivK cauiPMCfrr

None
iSiiAi. F.

None
14.'

SaetionS REACTIVITY DATA
15,

STA8IUITV

MOBMAk
CONOlTtOMS OK 18. COfffOlTIOMS TO AVOID

DO NOT use near open flame or other ignition source.
DO NOT smoke uhlle using.PiffS

COMOlTtOMS OK
17.

incompat-
laiLlTV

CMmnM IP «*Oi4i

□ wATS.
rilBrteCA

1. MAXABOOU* OffCOMroCiTlOM ^AOPUCTS
None

in
MA2AROOUS
POLVMCRI2A.

TIOM

MAY OCCU8
20.COMOITBOM8 TO AVOID

WIAA. MOT OCCUA X
IFRONTi



Material Saftty Datt Shaal • Icontlnuadt
Sactionf HEALTH HAZARD DATA
Jt.'

Liquid 1« hAttefttl and/or fatal If swallowed.
''K COMTACT

lush with water; consult a physician.
23. contact

Will defat tissue. Avoid prolonged contact.
24. SKIN AaaoNPTioN

Sac #23.
2S, INMALATION (TkW OK tUOSCaTao eONTNOL PIOUKKI

Vapors are Intoxicating and narcotic; nay Irritate mucous neaibraaes of the lungs. 
le.tMfCf* or ovefaxPoaiina-----------------------------------------------------------------------------------------------

Readache« dizziness* drowsiness* irritation of eyes and nose.
27. r****T J^io ritocKDUHca

If overcome by vapors, remove victim from contaminated area. Keep victim warm and quiet. 
If breathing has stopped, give artificial respiration. Call physician Isaiediately.

If swallowed, DO NOT induce vomiting.

Swtion 7 SPILL OR LEAK PROCEDURES
2S. STCr« TO «K TAKKN IN CAM MATCMtAL IB NKUASKO ON Sril.L.KO

Material is volatile and care should be exercised to prevent fire.
Spilled material stay be puoiped into another container or absorbed and removed from area. 
Keep sparks or lenltlon saurro ontr of ar«>A- Ayrtlil <nVtalaTlr>w nf rtaftn-ra.

Z9. OlSrOSAt. MCTMOO

Incineration or according to local, state, federal regulations for combustible material.

St I.g SPECIAL PROTECTION INPORMATICm
30. kOCAL. KXHAUST STKClAk

ventilation Use in well ventilated area. Vapors are heavier than air.
MECHANICAL. (G*fMCal| OTHER

Exhaust at floor level.
31. NKSnilATONV raOTKCTtOW (SMOty TypU

Hone
32. MOTCCTIVS CI.OTHtN«

None
33. CVS eNOTCCTfON Q

NOT NOMMAU.T NCCCSSANT

rnOAB TMMT «00«l.n ON I—ICOUIVALCHT

^Hothcr------------------------------

SArCTY eb.ABMS WITHOUT SfOC SHICkOS 
SAPSTT 6UASSM WITH SlOK SHICLOS

□CH.M.
sooekss

34. OTMKN rnoTKcnvc kouipmcnt

None

Sections SPECIAL PRECAUTIONS OR OTHER COMMENTS
35. TNeCAUTIONS TO 1 I IN MANOkINO ANO STONINO

Keep container closed. DO NOT store or use near ignition sources. 
Keep in a cool place.

35. OTMKN rNKCAUnONS

Urouod containers when transferring liquid. Use non*-sparklng tools.

I m in fmS fa* tert no wananty. aapraw a, km$Ot4. i, marfa.

n-ate-2
- - ZK1



MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name: 

Manufacturer Information:

XYLENE

Sunoco, inc. (R&M) 
1735 Market Street LL

Product Use:

Emeraencv Phone Numbers:

Chemfrec 
Sunoco Inc.

Philadelphia, Pennsylvania. 19103-7583 

Solvent

(800) 424-9300 
(800)964-8861

Product Safety Information (888)567-3066

2. COMPOSmONflNFORMATION ON INGREDIENTS

Component CAS No. Amount (Vol%)
M-XYLENE 108-38-3 0-46
P-X\T.S« 106-42-3 0-20
ETHYLBENZENE 100-41-4 0-19
O-XYLENE 95-47-6 0-15
TOLUENE 108-88-3 0-0.5
BENZENE 71-43-2 0-0.01

EXPOSURE GUIDELINES (SEE SECTION 15 FOR ADDfTlONAL EXPOSURE LIMITS)
CAS No. Goveminq Body Exposure Limits

Limit for the product 13«)-20-7 ACGIH STEL 150 ppm
Lima for the product 1330-20-7 ACGIH TWA 100 ppm
UmK for the product 1330-20-7 OSHA TWA 100 ppm
BENZENE 71-43-2 ACGIH STEL 2.5 ppm
BENZEfi£ 71-43-2 O^IA STEL 5 ppm
BENZENE 71-43-2 ACGIH TWA 0.5 ppm
BENZENE 71-43-2 OSHA TWA 1 ppm
ETHYLBENZENE 100-41-4 ACGIH STEL 125 ppm
ETHYLBENZENE 100-41-4 ACGIH TWA 100 ppm
ETHYLBENZENE 100-41-4 OSHA TWA 100 ppm
M-XYLET^ 108-38-3 ACGIH STB. 150 ppm
M-XYLENE 108-38-3 ACGIH TWA 100 ppm
M-XYLENE 108-38-3 OSHA TWA 100 ppm
O-XYLENE 95-47-6 ACGIH STEL 150 ppm

KOOOOOOOMOO. XYLENE 
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O-XYLENE 95^7-6 ACGIH TWA too ppm
0-XYLENE 95-17-6 OSHA VNA 100 Pi»n
P-XYLENE 106-12-3 ACGIH STEL 150 ppm
P-XYLENE 106-42-3 ACGIH TWA 100 ppm
P-XYLENE 106-42-3 OSHA TWA 100 ppm
TOLUENE 108-88-3 NIOSH STEL 150 ppm
TOLUENE 108-88-3 ACGIH TVWV 20 ppm
TOLUENE 108-86-3 OSHA TWA 200 ppm

3. HAZARDS IDENTIFICATIQM 

. EMERGENCY OVERVIEW
Oango’! Flammable liquid and vapor. Harmful if inhaled. Overe;qx>sure may cause nervous system effects. May 
cause serious disturbances of heart rhythm. May cause skin UTSabon. Causes eye irrttation. Causes respratory tract 
Irritation. Harmful or fatal if swallowed. Piimonary aspiration hazard. WWte ingesting or vomiting, may enter lungs 
and produce damage.

Hazards Ratings;
Key: 0 ~ feasf, 1 = ^ight, 2 = moderate, 3 = high, 4 = extreme

Health Fire Reactivttv
NFPA 230
HMIS 2 3 0

POTENTIAU HEALTH EFFECTS

m
X

PRE-EXISTING MEDICAL CONDTTKJNS AGGRAVATED BY EXPOSURE
The foHowing diseases or dsorders may be aggravated by exposure to this produr^: skin, eye, iver, kidney, 
nervous sy^em, respiratory system, lung (asthma-ike condUons),
INHALATION
High concentrations may lead to central nervous system effects (drowsiness, dizziness, nausea, headaches, 
paralyas and loss of consciousness and even death). R^ieafed overexposure has caused a hearing loss in 
laborkory animals. Repe^edoversqxsure has produced toxic ^eds in developing and young laboratory 
animals. Solvent *huffingfsnifBngr (abuse) or irientionalproiDngedoverroqsosure to high levels of w^wts can 
produce abnormal b^iavior. convulsions, haftidnalions. delerun, nervous ^stem damage, serious cislurbances 
of heart rhythm and sudden deadt Profenged or repeated esqposure may cause ivef and kidney damage^ See 
Section 15 for acMitional intormadoa

LCSO (mglQ: no data
LC50 (rngfRiS): no data
LCSO (ppm); 26800

SKIN
May be absorbed through file skin nharmfiJ amounts. Prolonged or repeated contact can lesuft m detolfirig and 
drying of the ^gn which may resuK in skin irrfefSon and dermaBtis (rash). Prolonged or repeated stdn contact may 
cause nfta&on.

Draize Skin Score: no date 
LO50(ingA(g):

Out of 8.0
2000

EYES
Causes eye inttation.
INGESTION
Moderate toxic. Irritating to mouffi. throat, and stomach. May produce central nervous system effects, which 
indudes (izziness. loss of balance and coordit^on, unconsciousness, coma and even deaS). Hannitiforteteiir 
swi^fowed. Pulmonary a^NT^on hazard. Wile inges&ig or vomiting, m^erter lungs and produce damage.

Section 15 for addUonal InfofmaOotL 
LD50(gflcg): 4.3

UI00000060SO.XYLEHE
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4. FIRST AID MEASURES

• INHALATION
Remove to fre^ air. If not breathhg, give aitificiai respircdion. If breatfung e difficult, ^ve oxygen and continue to 
monitor. Get immediate medico attention.

• SKIN
Wash with soap and water for 20 minutes. Get medical attention if Imlalion develops or perasfs. Wfash dotting 
before reuse. Ir^ectlcai injuries may not appear serious at first but within a few hours, wttxxjt pfopa trecttment, the 
area will become swoHen, discolored and edremely painful. See Section 15 for addifional inform^a 

. EYES
Flush eye with water for 20 minutes. Get medical attention.

• INGESTION
Do not induce vomiting! Do not give Kquids! Get medicai attention snmedtatdy.

5. FIRE FIGHTING MEASURES

• EXTINGUISHING MEDIA
Water spray. Regular foam; Drycherracal; Carbon cfioxide;

. FIRE FIGHTING INSTRUCTIONS
Use water spray to cool fire exposed tanks and containers. Wear structural fine fighting gear.

• FLAMMABLE PROPERTIES
STATIC ACCUMULATOR. This liquid m^ form an ignttable vapor-air iraxture in do^ tanks or contatoers.

1 I Typical 1 IBiymum 1 Maximum | Text Result 1 Units (Method
i Ftash Point 1 1 1 I79TA6C.C. 1 Ff WA
1 Autoiqiffiion Temperature i 870 i I i 1 FiNfA
{Lower Expk^on Limif 1 1.1 1 1 1 1 % 1 NfA
j Upper BqplosionUmM I 6.6 1 1 1 1 %|NfA

6. ACCIDENTAL RELEASE MEASURES
Prevent ignition, stop leak and ventiate the area. Contain spSed iquidwih sand or earth. DO NOT use combustible 
materials such as sawdust Vapor can be controled using a water fog. Water streams should not be direcled to the 
liquid as this wil cause the liquid to boi and generate more vapor. Keep personnel upwind Lfom leak. Use 
appropriate personal pratecttve equipment as stated nSecSon 8 of this MSOS. Advise the Eiwironmentai Protection 
Ac^ncy (ERA) and approprfette date ag«xaes.tt requited. Absorb spBwffii inert material (e.g.,^ sand or rarlh). 
thenpta^inachenri^waslecontaner. Vacuum or sweep tip tnderial and place in a <fi^)osalcx)ntaii«’.

7. HANDUNG AND STORAGE

• HANDUNG
Useoniyinawdl-vaifilatedaiea. STATIC ACCUMULATOR. This liquid may form an ignttable vapor-air mbdure in 
dosed tanks or contaners. This Scttid may accumulate staOceiectricihr even when transferred into proper^ grounded 
contamers. Bonding and grouncffiig may be insttiidertt to remove ^tticeiectridty. St^ etebidty accumuiafion 
may be significantiy tocreased by the presence of smal quantffies of water Always bond recdvii^ oxitainer to the Iffi 
pipe before and during loacfing,foBowingNFPA-77andfor API RP 2003 requrements. Automafic gauges devices 
aid other floats in vessels or tanks which contain stadc accumut^g fiquds should be decbicatty bonded to the 
sheL Borxfing and grounding alone may be inadequate to efiminate fire and explosion hazards assodded with 
eiedrostalic charges. Inadcfifion tobon(fingandgroun(fing,effi>rtstoiTHli^tefhehazardsofaneledrostaSc 
discharge may include, butarenotimitedto. venittafion. merting and/or reducfion of transfer vdodBes. Always keep 
the nozzle in corttad with the contamerttiroughout the loacfing process. Do not fitt any portable corttaners in or on a 
vdiide. Special precautions, such as reduced loatfing rates aviinaeasedmotHtoraig, mud be observed during 
"switdi loading* r^terafions O e. ioacffiig this material in tanks or shqjping compartments ttiat previousiy contained 
mickfierfisiasttes or simiar products). ffon-eqidforiumoondRions may increase the risks associated with stafic 
dectridty such as t£tek and corttainer fiBng, tank dearnng. sampfing, gauging, loading, filtering, mbcing. aptafion, etc.
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Dissipation of eiectro^alic charges may be improved with tiie use of conductivity addtives when used with other 
imtlgating efforts, including bonding and grounding. Avoid breattsng (dust, vapor, mist, gas). Avoid prolonged or 
repeated contact vnth skin. Avoid contact with eyes. thorough^ after handling. Never siphon by mouth.

• STORAGE
Keep away from heat, sparks, and flame. Store in a cool dry place. NFPA class 1C storage. Flash point is greater 
than 73 d^rees F and less thai 100 degrees F. ConsuK NFPA and / or OSHA codes for additional information.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Consist VWh a Health and Safety Profes^nal for Sped&: Selections

• ENGINEERiNG CONTROLS
Use wnth adequate ventilation. Local exhaust ventilation may be necessary to control any air contaminants to witfan 
thar TLVs during the use of this product. Use ejqilosion-proof ventBafion erpjipment.

• PERSONAL PROTECTION

■ EYE PROTECTION
Splash proof chemical goggles are recommended to protect agafost the splash of product

■ GLOVES or HAND PROTECTION
The glove(s) listed below may provide protection against perm^tion. Gloves of other chemically resistant 
rnaterials may not prcwde adequate protedion. ProtecSve gloves are recommended to protect against contact 
with product. Po^vinyl alcohol; Vrton; Safety 4K Tdlon;

• RESPH9ATORY PROTECTION
Concentration In air d^ermlnes foe level of respiratory protecGon needed. Use only NIOSH certified respiratory 
equipment Half-mask air purging relator with organic vafxxrcarttK^jes is acceptable for e)qposures to ten 
{K^fimestheejqxjsurefimiL FuA-face air punning respirator wtth organic vapor cartridges is acceptable for 
exposures to ffity (50) lines foe e^qwsurelvnit E)qx>sure should rx)t exceed foe cartridge fimK of 1000 |^)m. 
Prctection by air purging respirators is fimted. Lfoe a posifive pressure-demand fufi-foce supplied ^ respfratOT 
or SCBA for exposures greater than fifty (50) times foe ecposurefimfi. If exposure is above the IDLH 
(Immerfiately Dar^erous to Life and Heaifo) or foere is foe possfoffity of an uncontrcdled r^ease, or exposure 
levels are unknown, then use a positive pressure-demand foi-face suppfied air respfrator with escape bottle or 
SCBA. a NfOSH-epproved (or equivaienQful-focepier^airfinerespir^or in the positive pressure mode 
wKh emergency esc^ protons.

- OTHER
VWiere splashtog is possfoie.fiAdiemicafiyteastanf protective clothing and boots are required. ThetoilowitKi 
materiais are acceptable for use esprc^ec^dofoing: Pofyvnyl afoohol (PVA); Won; Teflon; Fadtities storing 
or uOizing this material should be equq)pedwfo an eyewash fodMy and a saf^ shower. Remove contaminated 
dofoing and wash before teise. For non-iFe emergencies, positive pressure SCBA and structural firefighter's 
protective cfotieng wB provide orrty Smfted prr^ectioa

9. PHYSICAL AND CHEMICAL PROPERTIES

1 Pfqrsicai Proper^ { Typical { Units 1 Text Result 1 Reference |
Appearance N/A COLORLESS

□QUID.
BdbiaPoH F 278 TO 290
BufoDensiy fofod no data
Liqijid Conductivity 0.1 pSAn
MefinoPdM F MINUS 53
lloleojIarVtfefoht gAnoie no data
OctmoWlfoter
Coeffident

NM no data

fpH NfA no data1 Specific Gravtiy I 0.87 f NfA i

■MeeoaiesM, XYLENE 
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SolubiSty In Water NIL
Odor N/A SWEET,

PLEASANT.
Odor Threshold ppm no data
Vapor Pressiffe 9 mmHq 025 0
ViscositvfF) SUS no data
Viscosity fC) CsT no data
% Volatile 100 wt%

10. STABILITY AND REACTIVITY

. STABIUTY 
Stable

. CONDITIONS TO AVOID 
Avoid static discharge 

. INCOMPATIBILITY 
Strong oxidizers

. HAZARDOUS DECOMPOSITION PRODUCTS
Combustion may produce carbon monoxide, carbon dioxide arxi other aspt^pdants. 

• HAZARDOUS POLYMERIZATION 
VWII not polymerize.

11. ECOLOGICAL INFORMATION 
No deda avaBable

12. DISPOSAL CONSIDERATIONS
Foliow federal, stete and local regtdations. This material is a RCRA hazardous wa^ Do nc^ fiush material to drsn 
or storm sewer. Contrad to auOKXi^ disposat service.

13. TRANSPORT INFORMATION

Governing Body Mode 
DOT Ground
lATA Air
INHXS Marine

Proper Shipping Name
X^ene
Xytene
Xylene

Governing Body Mode 
DOT Ground

lATA
IMD6

Air
Marine

Hazard Class UN/NA No. 
3 (Fiammabte 1307 
Squid)
Oass3 1307
Oass3 1307

14. REGULATORY INFORMATION
Hie product cor^'ns the foSowing EPCRA secSon 313 ch^nicais subfect to Sie reportir^ requirement of the 
Emergency Planning and CcHumuruty R^hl-To-Know Act of 1986 (40 CFR 372): {Ma»naim \Nl %) M-Xylene - CAS 
Number 108-‘58-3,46%; P-Xylene- CAS Number 106-42-3,20%; K^l Benzene- CAS Number 10(M1-4.19%; O- 
Xyfene- CAS Number 95-47-6,15%. This information must be induded in al MSDSs that are copied and distributed 
for this material.
Regulatory List Component CAS No.
ACGIH - Occupational Exposure Lhi^ - Cardnogens 
ACGIH - Occupational Exj»sure Linxts - TWAs 
ACGIH - Short Term Exposure Limits

R00000006000. XYLENE
oi/Mno

XYLENE
XYLENE
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1330-20-7
1330-20-7
1330-20-7
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CM (Clean Air Act) - HON Rule - Organic HAPs 
CM (Clean Air Act) - HON Rule - SOCMI Chemicals 
CM (Clean Air Act) - VOCs in SOCMI 
CM -1990 Hazardous Air Pollutants 
CERCLA/SARA - Haz Substances and Iheir RQs 
CERCLA/SARA - Section 313 - Emission Reporting 
CWA (Clean Water Act) - Hazardous Substances 
lARC - Group 3 (not ciassifiabie)
Inventory - Australia (AlCS)
Inventory - Canada - Domestic Substances List 
Inventory-China
Inventory - European EINECS Inventory 
Inventory - Japan - (ENCS)
Inventory - Korea - Existing arni Evaluated
Inventory - New Zealand
Inventory - Phifippines Inverrtory (PICCS)
Inventory - TSCA - Sect 8(b) Inventory 
Massacfuisetts - RigW To Know List 
New Jersey - Department of Health RTK List 
New Jersey - Env Hazardous Substances List 
New Jersey - Specif Hazardous Substances 
OSHA - Final PELs - Time Weighted Averages 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK - Environmental Hazard List 
U.S. - DOT - Hazardous Sut^ances and RQs (App A) 
ACGIH - Occupational Exposure Limits - Carcinogens 
ACGIH - Oco^^ional Exposure Umite - Carcinogens 
ACGIH - OccupaSonal Exposure Limtfs - Carcinogens 
ACGIH - Occupational Exposure Umite - Carcinogens 
ACGIH - Occupational Eigxisure Umite - Carcinogens 
ACGIH - Occupationai Exposure Umits - Carcinogens 
ACGIH - Occupa&onal Esqiosure Unfits - TWAs 
ACGIH - OccupaSonal Eiqjosure Unfits - TWAs 
ACGIH - Ocaqiationai Exposure LimSs - TWAs 
ACGIH - Occup^ionai Exposiffe Umits - TWAs 
ACGIH r Ocmpalionai Eiqiosure Lunits - TWAs 
ACGIH - Occupational Ejfiosure Unite - TWAs 
ACGIH - Short Terni Exposure Umite 
ACGIH - Short Tenn Exposure Umite 
ACGIH - Short Term Ejgxisure Limits 
ACGIH - Short Term Bgxjsure UmBs 
ACGiH - Short Term Exposiae LimBs 
ACGIH - Skin Absorption Design^kxi 
ACGIH • Skin AbsorpSon DesignaSon 
CM (Clean Air AcQ - Risk Haz Air Pollutants
CM (aean Aff Act) - HON Rule - Oigaic HAPs 
CM (Clean Air Act) - HON Rtie - Organic HAPs 
CM (Clean/Mr Act) - HON Rule - Organic HAPs 
CM (Clean Air Act) - HON Rule - Organic HAPs 
CM (Clean Air Act) - HON Rule - Orgsfiuc HAPs 
CM (Clean Air AcO - HON Rule - Organic H/tf»s 
CM (Ctean /Mr Act) - HON Rule - SOCMI Chemlc^ 
CM (Clean Air Act) - HON Rule - SOCMI Chemicals 
CM (Clean /Mr AcQ - hK3N Rule - SOCMI Chemic^s 
CM (Clean Air Act) - HON Rule - SOCMI Chemicals 
CM (Clean Air Act) - HON Rule - SOCMI Chemicals 
CM (Ciean/Mr AcO - HON Rule - SOCMI Chemicals 
CM (Clean/Mr/tef) - VOCs in SOCMI 
CM (Clean Air AcO - VOCs in SOCMI 
CM (Ctean Air AcQ - VOCs in SOCMI 
CM (Ctean Air/teO - VOCs in SOCMI

KOOIXXI006000. XYLENE
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XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYLENE 1330-20-7
XYl^NE 1330-20-7
XYLENE 1330-20-7
XYTENE 1330-20-7
BENZENE 71-43-2
ETHYL BENZENE 100-41-4
M-XYLENE 108-38-3
0-X\TENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-883
BENZENE 71-43-2
ETHYL BOiZENE 100-41-4
M-XVTENE 10838-3
O-XYLENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZeiE 71-43-2
ETHYL BENZEI« 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLENE 106-42-3
BENZetE 71-43-2
TOLL^E 10888-3
BENZENE 71-43-2
BENZENE 71-43-2
ETHYLBENZENE 10(M1-4
MXYLENE 108-38-3
O-XYLENE 9847-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 10841-4
M-XYLENE . 10838-3
O-XYLENE 9847-6
P-XYLENE 106-42-3
TOLUENE 108883
BENZENE 71-482
ETHYLBENZENE 10841-4
O-XYLENE 9847-6
P-XYLENE 106-42-3
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CM {Clean Air Act) - VOCs in SOCMI 
CAA -1990 Hazardous Air Poiiutants 
CM -1990 Hazardous Air PoButants 
CM -1^0 Hazardous Air Pollutants 
CM -1990 Hazardous Air Pollutante 
CM -1990 Hazardous Air Pollutants 
CM -1990 Hazardous Air Poiiutants 
Califcmiia - Pr<^. 65 - Devetopmental Toncity 
Califbrtua - Prop. 65 - Developmerrtal Toxidty 
California - Prop. 65 - Reproductive - Male 
CaHfomia - Proposition 65 - Carcinogens List 
C^ffomia - Proposition 65 - Carcinogens List 
Canada - CEPA - Sch. I - List of Toxic Subststfices 
Canada - WHMIS - Ingredient Disclosure 
Canada - WHMIS - Ingredient Disclosure 
Canada - WHMIS - Ingredient Disclosure 
Canada - WiMIS - Ingredient Disdcwure 
Canada - VW1MIS - Ingredient Disclosure 
Canada - WHMIS - Ingredient Disdoswe 
CERCLA/SARA - Haz Substances and th«r RQs 
CERCIAASARA - Haz Substances and their RQs 
CERCLA/SARA - Haz SiBjstances and 8iar RQs 
CERCLA/SARA - Hs Substances and Bieir RQs 
CERCLAKARA - Haz Substances and tiieir RQs 
CERCLA/SARA - Haz Substances and their RQs 
CERCLA/SARA - Sec*on 313 - Enns^ Reporting 
CERCUVSARA - Section 313 - Eiffission R^wrting 
CERCLA/S/«A- Section 313 - Entisaon R^efftig 
CERCLA/SARA - Section 313 - Emis^ Reporting 
CERClA/S/iiRA - Section 313 - Entis^ R^xxting 
CERCLA/SARA- Section 313 - EmissionRqJOtting 
CWA (Clean Water AcQ - H^ardous Substances 
CWA (dean Water Act) - Hazardous Substances 
CWA (Clean Water Act) - Hazarctots SrMstances 
CVWV (Clean W^ Act) - Hazardous Sirtjstances 
CWA (Clean VM&Ad) - Hazardous Substance 
CWA (Clean Water Act) - Hazardous Sul^ances 
CWA (Clean Ad) - Priority Polutenis 
cm (Clean Water AcO - ftior% PokJtante 
cm ^lean Wder Act) - Riody Pobfants 
cm (Clem Wbler AcO - Toec PoBuianis 
cm (Clean Water Act) - Toxic PoBitertis 
cm (dean Water AcQ - Toxic PoHutanls 
DEA - List II Essential Chmiicais 
lARC - Group 1 (carcinogenic to humans) 
lARC - Groi^ 2B (Possibly carcinogenic lo tnsnans) 
i/M^ - Groi4)3 (not dassifiabie) 
iARC - Group 3 (not dassifiable) 
lARC - Group 3 (not dassifiable)
IARC - Grot^ 3 (nd dcestfiable)
Invmtory-Ausbaria (AlCS)
Inventory - MstraSa (AlCS)
Inventory - Australia (/UCS) 
invedory-Austialia (AIC^ 
inventory - Austratia (AlCS) 
invettiory - AietraOa (AiCS)
Inventory- Canada- Domestic Substances List 
Invmtory- Canada - Domestic Substances List 
irrventory - Canada - Domestic Substances List 
inventory- Canada - Domestic Substances List 
inventory - Canada - Domestic Sd>stances List

Ra00000060«LXyLEK£
OlMflQ

TOLUENE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 100-41-4
M-XYLENE 108-38-3
0-XYLENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
TOLUENE 108-88-3
BENZENE 71-43-2
BEhSENE 71-43-2
ETHYLBENZENE 100-41-4
BENZEI^ 71-43-2
BENZENE 71-43-2
ETHYLBENZENE 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95^7-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 100-41-4
M-XYLENE 108-38-3
O-XYLENE 9S47-6
P-XYLENE 106-42-3
TDLUaiE 108-88-3
BENZENE 71-43-2
ETHYL BEN^E 100-41-4
M-XYLEie 108-38-3
O^XYLENE 9S47-6
P-XYLENE 106-42-3
TOLUEKE 108-88-3
BENZENE 71-43-2
ETHYL BBCeiE KKM1-4
M-XYLENE 108-38-3
OXYLENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 100-41-4
TDLUeiE 108^3
Bei^NE 71-43-2
ETHYLBENZENE 100-41-4
TOLUENE 108-88-3
TOLUENE 108-88-3
BENZB4E 71-43-2
ethylbenzene 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLEF« 106-42-3
TOLUaiE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLEJE 106-42-3
TOLUENE 108-^3
BENZeiE 71-43-2
ETHYL BENZENE 100-41-4
M-XYLeiE 108-38-3
O-XYLENE 95-47-6
P-XYLENE 106-42-3



Inventory - Canada - Domestic Substances List
Inventory - China
Inventory - China
Inventory - China
Inventory - China
Inventory - China
Inventory - China
Inventory - European EINECS Inventory 
Inventory - European EINECS Inventory 
Ifwentory - European EINECS Inventory 
liwentory - European EINECS Inventory 
Inventory - European EINECS lnvet*>ry 
Irwentoiy- European EINECS Inverdory 
Inventory - Japan - (ENCS)
Inverttory - Japan - (ENCS) 
invenk»y - Japan - (ENCS)
Inventory - Japan - (ENCS)
Inventory - Japan - (ENCS)
Inventory - Japan - (ENCS)
Inventory - Korea - Existing and Evatoated 
Inverrtory - Korea - Existing and Evaluated 
Inventory - Korea - Existing and Evaluated 
Inventory ' Korea - Existing and Evduated 
Imrertfory - Korea - E»sttng and Evalueded 
Inventory - Korea • Erdsting and Evaluated 
Inventory-Naw Zealand 
Inventory - New Zealand
Inventory - New Ze^nd 
Inventory - New Ze^and 
inventory - New Zealand 
Inventory - New Zealand 
Inventory - PWHppInes Inventory (PICC^ 
hwenfoty - PMipfanes Inventoty (PICC^ 
Inventory - Phi^spines Inventoty (PICCS) 
Inventory - Philippines liwentory (PICCS) 
liwentory - Phffippines Inventory (PICCS) 
toventoiy - Philppines Inventoiy {PKX:^ 
Hwertoy - TSCA - Sect 8{b) toventoiy 
liwerrtory-TSCA- Sect. 8(b) Inventory 
Inventory • TSCA - Sect 8(b) invert 
Inventory-TSCA- Sect 8(b) toventory 
Inventory - TSCA - Sect 8(b) Inventory 
Inventory - TSCA - Sect. 8(b) Inventory 
Massachusetts - Right To Know 
Massachusetts - RigW To Know List 
Massachtsetts - Right To Know List 
Massacte^tts - (^ht To Know List 
Massachusetts - RigM To Know List 
Massachusetts - Right To Know List 
New Jersey - Department of Health RTK List 
New Jersey - Department of Health KTK List 
New Jersey - Department of He^th RTK List 
New Jersey - Department of HeaKr RTK List 
New Jersey - Departmerrt of Health RTK 
New Jersey - D^jartinent of Herfth RTK List 
New Jer^ - Bw Hazardous SutetancesL^
New Jersey - Env Hazardous St*stanc»s list 
New Jersey - Env Hazardous Substances List 
New Jersey - Env Hazardous Substances List 
New Jersey - Env Hazardous Substances Lisl 
New Jersey - Env Hazardous Substances List

ROOOOOOOMOO. XYLENE
OTAMnO

TOLUENE
BENZENE
ETHYLBENZENE
M-XYLENE
0-XYLENE
P-XYLENE
TOLUENE
BENZENE
ethylbenzene
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
ben:^e
ETHYL BENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BEN2£NE
ETHYLBENZENE
M-X'rt.ENE
O-XYLENE
P-XYLENE
TOLUENE
benzIene
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BENi^fE
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BBMZB4E
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BENZENE
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BENZENE
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE
BENZENE
ETHYLBENZENE
M-XYLENE
O-XYLENE
P-XYLENE
TOLUENE

108-8&-3
71-43-2

100-41-4
103-38-3
95-47-6

106-42-3
108-88-3
71-43-2

100-41-4
108-38-3
95-47-6

106-42-3
108-88-3
71-43-2

100-41-4
108-38-3
95-47-6

106-42-3
108-88-3
71-43-2

10641-4
108-38-3
95-47-6

10642-3
108-88-3
7143-2

100414
108-36-3
9547-6

10642-3
108-68-3
7143-2

100414
108-38-3
9547-6

106^-3
108-88-3
7143-2

100414
108-38-3
9547-6

10642-3
108-88-3
7143-2

100414
108-38-3
9547-6

10642-3
108-88-3
7143-2

100414
108-38-3
9547-6

10642-3
108-88-3
7143-2

100414
108-38-3
9547-6

10642-3
108-88.3



New Jersey - Spedal Hazardous Substances 
New Jersey - Spedal Hazardous Substance 
New Jersey - Spedal Hazardous SubstarKes 
New Jersey - Spedal Hazardous Substances 
New Jersey - Spedal Hazardous Substances 
New Jersey - Spedal Hazardous Substances 
NTP - Report on Carcinogens - Known Cardnogers 
OSHA - Final PELs - CeBIng Limits 
OSHA - Final PELs - CeBing Limits 
OSHA - Final PELs - Short Term Exposure Limits 
OSHA - Final PELs - Time We^hted Averages 
OSHA - Final PELs - Time Wdghted Averages 
OSHA - Final PELs - Time Weighted Averages 
OSHA • Hazard Commtmte^on Carcinogens 
OSHA - SpecXicaily Regulated Cardnogens 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK (Right to IQiovi^ List 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK (Right to Know) List 
Pennsylvania - RTK - Eimronmentai Hazard List 
Pennsylvania - RTK - Environmerrtai Hazard List 
Pennsylvania - RTK - Environmental Hazard List 
Penn^lvania - RTK - EnvIronmerUal Hazard List 
Pennsylvania - RTK - Bwironmer4^ Hazard List 
Pennsylvania - RTK • Environmentat Hazard List 
Pennsylvania - RTK - Special Hazardous Substances 
TSCA - Sect. 12(b) - Export No&i^on 
TSCA - Section 4 - Chetrec^ Test Rules 
U.S. - DOT - Hazardous Si^tances and RQs (App ^ 
U.S. - DOT - Hazardous Substances and RQs (^p A) 
U.S. - DOT - Hazardous Substances and RQs (App ^ 
U.S. - DOT - Hazardous Substances and RQs (App ^ 
U.S. - DOT ' Hazardous Substances and RQs (App A) 
U.S.-DOT-Hazardous Substances and RQs (App A)

BENZENE 71-43-2
ETHYL BENZENE 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
BENZENE 71-43-2
TOLUENE 108-88-3
BENZENE 71-43-2
BENZENE 71-43-2
ETHYL BENZENE 100-41-4
TOLUENE 108-88-3
BENZENE 71-43-2
BENZENE 71-43-2
BENZENE 71-43-2
ETHYL BENZENE 100-41-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLENE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
ETHYLBENZENE 1(XM1-4
M-XYLENE 108-38-3
O-XYLENE 95-47-6
P-XYLefE 106-42-3
TOLUENE 108-88-3
BENZENE 71-43-2
P-XYLENE 10642-3
P-XYLB4E 10642-3
BB>IZENE 7143-2
ETHYLBENZENE 100414
M-XYLENE 108-38-3
O-XYLENE 9547-6
P-XYLENE 10642-3
TOLUENE 108-88-3

Tifie ill Classifications Sections 311,312:

• Acute: Y^S
• Chronic: YES
• Fire: YES
• Reactivity: NO
• Sudden Release of Pressure: NO

15. OTHER INFORMATION
COMPCMJENT TOXiCITY: Ethylbenzene, a component trf tWs product, has been designated tte btternation£B 
Agera^ for Rese»ch on Cancer as “posdbiy carcinogenic to humans”, based on increased tumor incidence in 
laboratory animals. Overexposure may lead to nervous system effects, inducfing drowsiness, dizziness, nausea, 
headaches, paralysis, loss of consciousness and even death. Repe^ed over«qx>siffe has caused a hearing loss in 
iabora^ animus. NOTE TO PHYSICIAN: CatedKtemines and simSar adrener^ drugs are generatty 
contraffxfcated because of pofer^ial for increased senab^ of the heart from hydrocarbon overexposure and 
subsequent ventricuiar taxiliation. EKG nwnitoring may be indicated and bronchodiiators should be selected with 
care. Fdowing ir^ecfron, prompt debrid^nent of the wound is necessary to minmiize necrosis and tissue loss. 
Follow aB MSOS/labei precautions e^n after container is emptied because it may retaui product residue.
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